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FOREWORD 


This study of productivity, costs and prices brings together information in which the Canada Department of Labour has 
had a continuing interest for many years. It covers a number of important manufacturing industries which, for the most part, 
have not previously been subjected to this kind of analysis, and covers a longer time-period than has generally been used in 
similar studies. Although most of the analysis follows established methodology, the author has introduced concepts and 
techniques that are new to Canadian research in this subject area. 


Almost all the data used are taken from publications of Statistics Canada (formerly the Dominion Bureau of Statistics) 
but responsibility for the manner in which the data were treated and for conclusions reached is entirely the author’s. The 
findings are the author’s and do not represent official Department of Labour or Government of Canada policies. 


The principal author is Mr. Allan A. Porter, Chief, Wages Research Division, Economics and Research Branch of the 
Department. He was assisted in much of the work, especially some of the more technical aspects, by Mr. Réal Parent, formerly 
on the staff of the Wages Research Division, who also wrote two of the technical appendixes to this book. Professor William 
J. Carroll of the Department of Economics, University of Guelph, carried out valuable research for the Department a few years 
ago that provided a basis for some parts of the present study. The computations and preparation of tables were principally 
carried out by Messrs. Ken Peterson and Hans Fracke. 


2D. Harper; 

Director, 

Economics and Research Branch. 
December 15, 1972. 


Note: Because of delays in publication of this book, information is now available beyond that for 1968, the terminal year 
of this study. Data for 1969 and 1970 and some preliminary data for 1971 have been prepared and put into mimeographed 
tables. These can be obtained without charge, upon request to the Wages Research Division, Economics and Research 
Branch. 
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PREFACE 


The purpose of this study is to present information on trends in the productivity of labour, unit costs of production (both 
labour and non-labour), the relation of both to value added at the level of the establishment, and to trends in prices. Although 
the emphasis in the study is on the relation of costs to value added and price movements, the author has not endeavoured 
to provide answers to the ‘‘demand-pull/cost-push”’ debate; that is, whether postwar price inflation has been caused by the 
pull of increasing demand or the push of increased costs. However, trend information of the nature provided can be used in 
many ways to analyze economic behaviour in terms of prices, wages, employment, production, and so on. 


The time-period treated here is 1949 to 1968. It has the advantage of covering at least three upward and downward 
movements of the business cycle and of being long enough that some long-run trends can be distinguished from short-run 
fluctuations. It has the disadvantage of running over a period when substantial revisions were made in statistical 
classifications and definitions, which event caused some problems in producing a statistically continuous and homogeneous 
series for all the years covered. However, adjustments were made, as described in the study, that do permit use of the data 
as a continuous series. 


Comprehensive data for any year since 1968 have only recently become available, at a time when this study was well 
on the way toward completion, which is the reason the time period covered ends with 1968. In any event, our purpose is to 
examine long-run trends based on experience over almost twenty years, and not to provide a report on the current state of 
the economy. 


The industries studied, all of which are engaged in one form or another of manufacturing, are as follows: 


Slaughtering and meat processors 
Bakery products 

Distilleries 

Breweries 

Tobacco products 

Rubber industries 

Cotton yarn and cloth mills 
Synthetic textile mills 

Clothing industries 

Furniture and fixtures 

Saw and planing mills 

Pulp and paper mills 

Printing, publishing and allied industries 
lron and steel mills 

Agricultural implements 

Motor vehicles 

Motor vehicle parts and accessories 
Smelting and refining 

Electrical products 

Cement manufacturers 

Petroleum and coal products 
Chemicals 


Many of the nonmanufacturing industries, especially the service industries, cannot easily be examined for trends in 
productivity and costs because of the nature of their operations and the kind of data that must be used. Techniques for 
estimating trends in these industries are being developed and improved, however, so that we can expect such studies of these 
industries to become available. 


As the foreword points out, this study embodies the efforts of many people. The author is especially endebted to Mr. 
Réal Parent for his considerable assistance and to Professor William Carroll for some of the ideas incorporated in this work, 
which are acknowledged in part of the text. However, the author accepts full responsibility for the study and any errors in fact 
or in theory that the reader may detect. Whatever may be its shortcomings, some of which are recognized in the final chapter, 
Chapter Eleven, the study is presented in the confidence that it adds useful information on an important subject. 


Allan A. Porter 
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CHAPTER ONE 


The Purpose of This Study 


The productivity of labour has an important influence on the demand for labour and, according to theory, the wages 
to be paid to labour. Changes in such productivity, divided by changes in wages, determine change in unit labour cost of 
production, an important component of change in product prices. Therefore, anyone who wants to examine the processes by 
which wages or prices are set should have information on labour productivity. Since collective bargaining is so often the social 
mechanism whereby wages are set, observers of industrial relations also need such information. 


While the levels of and changes in wages and prices are certainly influenced by general economic conditions, the fact 
is that each individual wage rate and each price for a product or service is set by a firm or group of firms and, in the case 
of wages covered by collective bargaining, employers and unions. Therefore, the economic conditions peculiar to the particular 
price- or wage-fixing unit are of great importance; they include labour productivity and unit costs of production. 


Most available statistics on productivity and unit costs cover either the entire economy or large sectors of it, such as 
all manufacturing, retail and wholesale trade, commerce, and the like. Such data, while useful in many ways, have limited 
value in the analysis of wage and price behaviour. While it is not feasible to produce data on productivity and costs for 
individual firms or other wage- or price-setting economic units (although these organizations may try it on their own with their 
own data), the closest approximation is statistics on industries or industry groups having, in each case, a fairly homogeneous 
product. Although homogeneity of output is not characteristic of every industry covered by this study, it was an important 
factor in choosing the industries to be covered. 


There is a shortage of disaggregated statistics on productivity and unit costs, a situation that is not peculiar to Canada. 
Not many years ago one of the experts on productivity measurement in the United States has this to say about his 
country: 


‘Nobody is preparing current statistics on productivity by individual industries covering a substantial number of 
industries. | do not Know why there should be such a lack of vital statistics. We need to know more than just the 
average, or the figures for just a few highly aggregated industrial groups. We need to have some idea of the spread 
among different industries.’ 


In applying such a statement to Canada it is not meant to decry the very important work of Statistics Canada* which 
has produced some studies of labour productivity at a disaggregated level? in addition to its studies of broader economic 
aggregates; the Economic Council of Canada is conducting intensive research in this field as well; the Department of Industry, 
Trade and Commerce has been doing important work and in 1972 published a report, Canadian Manufacturing Industries, 
Structure and Performance, with Particular Reference to Productivity. Nevertheless, in relation to the need and size of the field 
to be covered, it can be said that only a beginning has been made. 


Information is needed on many more industries than this study covers; somehow, measurements suitable to the 
increasingly important service industries must be devised. The statistics need to be kept up to date. It is regretted that the 
period covered here ends at 1968 but it would have caused undue delays to have taken time to introduce more recent data. 
On the other hand, the study covers twenty years, a longer time period than most Canadian research has tried to comprehend. 
To have covered the twenty years from 1949 to 1968 inclusive is no small accomplishment in view of the great difficulties in 
maintaining continuity and conceptual consistency over the entire period, at the level of industry disaggregation used herein. 
(These problems and how they are dealt with are discussed in Chapter Four.) 


Aside from providing more extended industry coverage and more recent information, further studies are needed in 
which alternative measures of productivity and unit cost are attempted, using different definitions and factor weights than 
those used here. It is hoped that techniques now being developed by economists and statisticians will make it easier to 
estimate productivity of capital as well as labour. 


It is extremely important to emphasize right at the beginning that while this study focuses on unit factor costs of 
production compared with prices, we are not suggesting that prices necessarily rise because of the pressure of costs. Prices 


may indeed rise because of increasing costs, that is, they may be pushed up, but prices may also be pulled up by demand 
conditions. And prices may indeed increase in response to increasing demand even though costs are falling at the same time; 
conversely, it is possible for prices to decline because of insufficient demand even though costs are rising. A warning by two 
United States economists is worth quoting: 


“It is very important to note...that the mere possession of price and cost data does not permit us to infer the 
causes of changes in prices. There is far too much interdependence between costs and prices to permit this sort 
of direct inference.... The mere fact that unit labour costs in industry have risen does not mean that they caused 
the price rise; we cannot say, from price and cost data alone, whether prices rose because unit labor costs rose, 
or unit labor costs rose because prices rose - or more likely whether the final result grew out of a combination 
of both causal factors. Similarly, the fact that business incomes per unit in an industry have risen gives us no 
warrant to assert that prices were ‘pushed’ up by monopolistic firms attempting to raise their profit margins. In 
sum, historical facts about prices and costs provide us with useful information with which to combine other 
information in an analysis of economic events.’”* 


Our approach is to examine changes in unit costs as components but not necessarily causes of changes in price. Indeed, 
the changes in price may be the cause of at least some of the change in unit costs rather than vice-versa. It is not the purpose 
of this study to test either of these hypotheses. 


The rationale followed throughout is that an index of price change is the weighted sum of the changes in individual unit 
factor costs of production. Because attention is focussed on productive activity at the level of the establishment (which is 
explained presently), it means examining price change that can be attributed to the establishment (called implicit, 
value-added price, as will be described presently) and the cost of factors of production in the establishment contributing to 
production, namely labour and nonlabour (the latter to be called the residual factor, for reasons to be explained). In the case 
of unit labour costs, their components, namely changes in labour productivity and in wages paid for labour, are examined; 
this kind of disaggregation is not possible with unit residual costs (as will be explained). The relation of price at the level of 
the establishment to end-product price is briefly examined because it is, after all, the wholesale or retail price with which the 
general public is concerned. 


In short, with respect to the manufacturing industries examined, and on the basis of annual data from 1949 to 1968 
inclusive or, in some cases, from 1961 to 1968, at least partial answers are provided to these questions: 


I. What have been the trends in the productivity of labour? 


pe How do trends in total compensation per worker (wages and fringe benefits) compare with trends in labour 
productivity, and what has been the result for unit labour costs? 


3: How do trends in nonlabour unit costs of production (unit residual costs) compare with unit labour costs? 

4. What have been the trends in prices and how do trends in unit labour and unit residual costs compare with 
them? 

5: As a result of differential movements in unit costs, what has happened to labour’s share of total income from 


production? In other words, what has been the trend in labour’s relative rate of return? 


There should also be a clear understanding about what this study does not reveal. It does not explain why labour 
productivity has been increasing or decreasing or why it is changing at the rate indicated; it cannot reveal how much of the 
change in unit residual cost can be attributed to a change in price of residual input and how much to a change in residual 
productivity; it does not indicate why price has moved up (or held steady or declined), be it in response to increased demand 
or rising costs. 


Since qualifying warnings are here in order, it is well to quote part of a statement in a foreword to a recent Statistics 
Canada publication that also applies to the concept of productivity used here: 


“It must be emphasized...that changes in output per unit of labour input cannot be attributed directly and solely 
to labour. These measures reflect not only changes in the skills and effort of the labour force, but also the 
contribution of other productive resources with which it works, as well as the effectiveness with which all are 
combined and organized for production. In other words, changes in technology, capital investment, capacity 
utilization, workflow, managerial skills and labour-management relations each have a bearing....’° 


Footnotes 


‘Solomon Fabricant: Measurement of Technological Change, U.S. Department of Labor, 1965; page 21. 


Statistics Canada is the name of what, until August 1971, was known as The Dominion Bureau of Statistics, the central 
statistical agency of the Government of Canada. References to and citations of reports of this agency mostly use its earlier 
name because that is the name appearing on most publications used or cited in this study. 


3They include reports on productivity trends in synthetic textile mills, breweries, pulp & paper mills, iron & steel mills, cement 
manufacturers, and petroleum refineries. These reports are cited in detail in parts of this study. 


“Charles L. Schultze and Joseph L. Tryon: Prices and Costs in Manufacturing Industries, Study Paper No. 17, Joint Economic 
Committee, United States Congress, 1960; pages 8-9, 


°Dominion Bureau of Statistics: Productivity Trends in Industry, Report No. 2, Iron and Steel Mills (Catalogue No. 14-503) Feb. 
1970. 


CHAPTER TWO 


Productivity Defined and its Measurement Explained 


Standard definitions and measurements of productivity are used here. The reader who is familiar with the literature 
on productivity measurement will find nothing new. Therefore, our explanation of definitions, concepts and methods of 
measurement is, by and large, limited to what is necessary for an understanding of the data. Reference to alternative 
definitions and measurements of productivity, etc. is limited to what is considered necessary for a description of the scope 
and limitations of the research findings. 


The notion of productivity always seems to be associated with some controversy and confusion. The confusion and 
probably much of the controversy arise over the fact that different measures are appropriate for different purposes. 
Nevertheless, one aspect of the productivity concept holds true in all cases. Essentially, productivity is a ratio of units of output 
to units of input (labour, capital, energy, raw materials, etc.). Here are two definitions from authoritative sources: 


‘Fundamentally, productivity is a measure which expresses the relationship between output and the resources 
utilized in its production. More precisely, it is the ratio of output to a single input or to a combination of inputs. 
For instance, the volume of output per man-year or per man-hour, the number of bags of potatoes per acre, the 
tonnage of aluminum per kilowatt hour of energy, the number of tires per machine-hour, or ton-miles or 
passenger-miles per man or per unit of equipment, are all expressions of productivity. Each of these ratios is a 
measure of performance, relating the volume of output realized to the volume of resources used.’” 


‘In concept, productivity is always a ratio of output to input, and a productivity index is always the ratio of one 
period (or place) relative to the corresponding ratio for another period (or place)’ 


A finished product embodies the combined contribution of all the factors engaged in its production. These factors are 
not only labour and capital but also raw materials, fuel and energy, and other less tangible resources such as management 
and organization (which, under some definitions, would be included with capital). And this is where the intended purpose of 
the productivity measurements makes all the difference. If the purpose is to produce some kind of measure of general 
economic efficiency for the entire economy, a large sector of the economy, an industry or even a particular firm, it is necessary 
to have a measure of total factor productivity; that is, to determine the required amount of each factor that is used, the relative 
cost of each factor in relation to total input cost, and to measure changes over time in the relative utilization (that is, the 
proportions used) of the factors in relation to increases or decreases in total output. Such a measure is difficult to produce 
because of limitations in the data that are available, and most studies use partial productivity rather than total factor 
productivity measurements, and relate changes in total output to changes in the utilization of a particular type of input. The 
most commonly used factor for this purpose is labour, so that the distinction between partial and total productivity is more 
fully explained in the following: 


“The term ‘productivity’ is generally used rather broadly to denote the ratio of output to any or all associated 
inputs in real terms. ‘Real’ refers to output in physical rather than value terms. Ratios of output to particular 
inputs may be termed ‘partial productivity’ measures, the most common of which is output per manhour. Partial 
productivity ratios, while useful for measuring the saving in particular inputs achieved over time, do not measure 
over-all changes in productive efficiency, since they are affected by changes in composition of input, i.e., by factor 
substitutions.’ 


Aside from the difficulties of constructing measures of total factor productivity, a partial productivity measure, such as 
labour productivity, is the most suitable when the purpose of the analysis is to compare labour’s contribution to output with 
the contribution of other inputs, chiefly capital; labour productivity is the relevant measure for analysis of the relation of 
productivity to wage levels and wage changes. 


We have already distinguished partial from total productivity measures. Two other distinctions can be made, one 
between measuring levels of, compared with rates of change in productivity; the other, physical as compared with value 
productivity. 


Levels of productivity can be expressed as the number of bricks laid by a bricklayer in an hour, the amount of steel that 
can be produced with an hour of labour time, yards of cotton textiles per manhour, and so on. Each measure expresses a ratio 
between a physical quantity of output and the number of workers or manhours required to produce it, this measure reflecting 
the situation at a given point of time. If reliable data are available, it is possible to use such measures to compare productivity 
between steel mills, for example, where output per worker, measured by tonnage of steel, can be used for comparison. 
(Obviously, in such a comparison the kind of steel being produced must be the same and there must be no other differences 
that would invalidate the comparison.) But productivity measured in this way has a serious limitation in that it is quite 
impossible to compare, in terms of physical units of output per worker or per manhour, the productivity of a steel mill and 
a textile mill. Only if the output of each mill is expressed in value terms can such a comparison be made. While it is impossible 
to compare tons of steel with yards of textiles per worker, it is possible to compare the dollar value of production between the 
one type of establishment and the other. A value productivity measure would be useful where a physical measure would 
not. 


Most measurements of productivity concern change over a period of time rather than absolute levels at a given point 
in time. Economic analysis that is concerned with rates of changes in prices, wages or returns to factors of production is also 
concerned with rates of change in productivity and not with the absolute level of productivity at a given point in time. Our 
interest here is in rates of change rather than absolute or relative levels. (An attempt to explain interindustry wage 
differentials at a given point in time by differences in productivity requires comparisons of relative levels of productivity and 
must be of value rather than physical productivity.) 


This study is, then, concerned with measuring change in partial productivity, in this case, labour productivity. However, 
it is not changes in value productivity that are being measured but changes in ‘‘real’’ productivity. This may not be quite the 
same as physical productivity but is the closest possible approximation. Each productivity index measures changes in total 
output produced by a given amount of labour input in the industry in question, that output consisting of a large variety of 
different kinds of product that are combined in different proportions each year.’ 


It is easy enough to compile data on total value of production from one year to another and measure changes in that 
value. It is less easy to translate that into ‘‘real’’ changes in production when the product-mix is varied and changes from year 
to year. However, this must be done if changes in real labour productivity (i.e., real output per worker or manhour) are to be 
measured. This calls for a technique whereby increases in money value are deflated to allow for increases in unit price or unit 
money value. How this is done is described briefly in Chapter Four. 


The statistical measure used in this study is an index of labour productivity, that is, an index of change in ‘“‘real’’ output 
per worker or per manhour. Symbolically, it can be expressed as follows: 
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where Y is an index of change in output and L is an index of change in quantity of labour employed.” 


The productivity of a factor, be it labour or anything else, can increase for a variety of reasons, some of them being: 


(1) increased effort of the labour force, 

(2) more efficient management and utilization 
of labour, 

(3) the application of new methods and/or 
capital equipment. 


These three factors include better job design, better plant layout, improved design of the product that renders it easier to 
produce. The converse of these and similar circumstances might explain decreasing labour productivity. 


When we consider an entire plant (establishment), firm or industry (or group of industries), productivity may increase 
(or decrease) not only for the reasons just mentioned, but for other reasons as well, including: 


(1) changes in the skillmix of the labour 
force (which, other things being equal, 
assumes that if skills are increased, 
higher productivity follows), 

(2) Changes in product mix (from low to 
high productivity items or vice-versa 
if there is a net decline in 
productivity), and 

(3) the opening up of new plants or 
operations or closing down of old ones. 


The productivity indexes used here measure the net result of all these factors (and others that have not been 
mentioned) and the efficiency with which the labour resource is used. Research in depth would allow for at least some of the 
factors and while such research is not attempted here, a brief reference to some of the factors follows. 


One measure weights labour inputs in such a way as to hold constant the effect of changes in skill mix on total industry 
productivity.° If a certain rate of productivity (that is, a level of output per worker at a point in time) can be attributed to each 
type of skill employed in an establishment and even if these rates do not change, if the use of some of the more productive 
skills increases relative to some of the less productive, there will be a net increase in labour productivity in that establishment. 
For some purposes, this is taken to be a genuine increase in labour productivity, but for other purposes it is not. The technique 
that is suggested for eliminating the effect of changes in skill mix is to weight the aggregate labour input (preferably manhours 
but number of workers if manhours data are not available) by the relative wages paid for each type of labour in the base year. 
It is assumed that the wage paid in each case properly reflects the degree of skill of that job, which is why relative rather than 
absolute wages can be used, that is, figures representing the differences between wages that are purported to represent actual 
skill differences. This kind of index of labour productivity, where the labour input is modified to allow for changes in skill mix, 
can be expressed symbolically as follows: 
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The difference this modification can make is illustrated by a hypothetical situation in which the entire increase in labour 
productivity can be attributed to changes in skill mix. Assuming an index of output of 125 (meaning a 25% increase in the 
current period over the base period) and that total labour employed has not increased, meaning that the index of labour is 
100, the index of labour productivity would be 125, meaning a 25% increase in output per worker. If, however, skill mix has 
so changed as to produce a weighted labour input index of 125, it can be seen from the following that labour productivity has 
not increased at all: 
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Expressed as an index this is 100, meaning no change. 


Such a measure can be useful where the purpose is to ascertain the extent to which existing skills are being used more 
effectively, or, put another way, to measure the increase in productivity of a group of workers of specified skills. It has also 
been pointed out that this is probably the most useful measure of productivity in the analysis of wage determination: 


“If the use of the productivity measure is in wage analysis, negotiation, or determination, the appropriate 
productivity concept is not output per unit of total input. Instead, it is output per man-hour and, particularly, 
output per weighted man-hour.’”” 


However, the primary purpose of our productivity measure is to provide a basis for studying trends in unit labour cost 
which can be compared with unit residual cost and price movements, and for this purpose modification of labour input to allow 
for changes in skill mix would not be appropriate. 


. A measure of labour productivity using an index of labour input unweighted for skill is appropriate when it is intended 
to indicate how much productivity has increased (or decreased) as a result of the use of all factors of production. Thus 


efficiency, in the allocation of labour resources (which might explain an enrichment of the skill mix) is taken into account along 
with all other factors. 


Even where an index of labour input modified for changes in skill-mix is appropriate, the use of relative wages for the 
weights is questionable. To assume that relative wages reflect relative levels of skill may be acceptable within an industry 
(although even this is questionable) but it breaks down seriously on an interindustry basis where differences in aggregate 
productivity and rates of profit can make for substantial wage differences only slightly (if at all) related to skill differences. 


Just as changes in the relative quantities of skills employed can account for at least some of the changes in labour 
productivity, so changes in the relative importance of establishments in an industry can affect the net productivity index for 
that industry. By assigning a fixed weight to each establishment based on manhours devoted to its product in the base year, 
it is possible to construct labour productivity indexes for an industry that are unaffected by changes in the relative importance 
of plants with high or low output per manhour.® It has not been possible for us to make this kind of adjustment which is used 
by the United States Bureau of Labor Statistics in some of its productivity series, nor is another modification proposed by the 
same BLS economist. He has suggested that in combining indexes of productivity by product to produce a productivity index 
for an industry, it is best to weight those indexes by manhours. ‘‘...because such a weighting system results in a measure which 
is a weighted average of indexes of physical productivity for the separate products.’’ In any event, our purpose is not to 
measure ‘‘pure’’ changes in productivity, which is the purpose of the suggested modifications, but rather to examine the net 
result of these many movements as reflected in changes in labour productivity and unit costs of production at the industry 
level. 


Various other modifications of or alternatives to the productivity measures used herein are described in the literature 
that has been cited. Most of the modifications consist of alternative weighting of input or output indexes for the purpose of 
holding certain factors constant. When indexes or absolute values are aggregated or averaged, some kind of weighting is 
essential but there must be consistency among the measures as to what weights are used so that the same factors are held 
constant in every case. The problem did not arise in our research because we did not try to aggregate the individiual measures 
of productivity, which measures are based on aggregate data produced by Statistics Canada. 


While the problem of weighting does not occur here, it is so important to the comprehension of productivity statistics 
that a few more words are in order. Where data on inputs and outputs are combined from separate sources in the process 
of aggregating or averaging them, it is probably necessary to assign a weight to each separate measure of input or output to 
reflect its importance in relation to the whole. In preparing measures of labour productivity, the choice of weights depends 
on how closely it is hoped to measure ‘‘pure’’ change in productivity; it may also be intended, by the application of various 
weights in succession, to estimate the influence of different factors on labour productivity. Something of this kind was done 
by Dr. Kendrick in his estimates of productivity trends in the United States. He estimated that between 1889 and 1957 
physical output per manhour in the private sector increased by about 2.4 percent per annum; if highly paid manhours are 
weighted proportionately higher than lower paid ones, the annual growth rate is reduced to 2.0 percent, and if allowance for 
capital as well as labour input is made, each weighted by its market value, the growth rate is further reduced to about 1.7 
percent. 


Estimates of the contribution to Canadian Labour productivity of changes in the age-sex composition and educational 
attainment of the labour force have been made, as well as the effect of the reallocation of labour and other resources from 
less to more productive use.'’ Such computations require the collection, interpretation and application of data suitable to 
these purposes, weighting them appropriately to allow for their contribution to the final product. 


This kind of intensive, analytical research is essential to any study of the net efficiency of the economy and the forces 
determining the distribution of factor shares of gross national product. Ultimately it is hoped that analysis of this sort can 
be applied to discrete industry groups and even specific industries at a highly detailed level of disaggregation. But for the 
present these techniques are more suitable for macroeconomic analysis. 


The basic statistical data used for this project are described in Chapter Four. However, this chapter on the measurement 
of productivity can most appropriately close with a brief consideration of the kinds of data needed for the measurements that 
have been described. 


Because productivity is a ratio between units of output and of input and unit cost is itself a ratio between productivity 
and the purchase price of the input (which is discussed further in the next chapter), the selection of data for each of these 
values is of central importance. The data must pass the test of the following criteria: 


(1) they must be consistent over time and 
cross-sectionally at a point in time 
so that analysis of trend and any 
comparison of productivity among 
industries or other economic 
aggregations is possible; 


(2) they must be suitable for combination 
or comparison with other measures; 
(3) where they represent a combination 
or averaging of values, they are based 
on weights that accurately reflect 
the relative importance of each component. 


To put this into an example: an index of productivity in the cotton textiles industry shouid use data covering, for the 
entire period, those establishments (no more and no less) that are assigned for statistical purposes to the industry because 
their output constitutes the classes of goods that are classified as cotton textiles. Changes over the years in the nature of 
output must be accounted for, including the disappearance of some kinds of product and the emergence of new kinds, so long 
as they are consistent with the description of the industry. Interindustry comparisons require that there be no overlapping 
or duplication of kinds of output among the industries whose productivity is being compared. 


To produce an index of labour productivity in the cotton textiles industry requires that the measure of labour input which 
is divided into a measure of output must reflect all of the labour (allowing for certain possible exclusions) engaged in 
production of the output. (Of course, if it is an index of production worker productivity, then only production labour is 
accounted for and salaried employees are not counted as part of the labour input.) Similarly, calculation of unit labour cost 
requires that the payroll data (total wage bill) be the entire amount payable to the workers comprising the labour input. 
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CHAPTER THREE 


Value Added, Unit Costs, and Implicit Price 


The economic unit whose activities are examined here is the establishment, meaning, for purposes of this study, a plant 
or factory, sometimes a warehouse. While the statistics are presented by industry, they reflect the net result of the combined 
productive activities of the establishments constituting each industry. 


An establishment receives raw materials or partly processed materials that come from outside. An establishment also 
receives fuel and electric power that are required for its manufacturing operations that also come from outside. The raw or 
semi-finished materials and the energy sources (fuel oil, coal, hydro-electric power, etc.) are prepared elsewhere, in other 
establishments, be they mines, smelters, power stations, refineries, etc. 


In processing the materials brought in from outside, energy powers the machinery and other equipment operated by 
the workers in the establishment. The application of labour and capital equipment in the plant transforms the raw materials 
into a finished product or into semi-finished form, for further processing in another plant. For example, steel may be brought 
into a plant in some form and made into nuts and bolts, a finished product, or into sheet metal, a semi-finished product ready 
for use elsewhere in the manufacture of stoves or refrigerators. 


The point is that the establishment processes the raw materials, producing something having greater economic value 
than the materials had when they arrived at the plant. The additional value that is created is called value added and is the 
direct result of the efforts of the labour force making use of the machinery and other facilities of the plant.’ 


Essentially, there are two factors of production peculiar to the establishment (as opposed to materials and energy, which 
are factors brought in from outside), namely, labour and capital. The latter would have to include not only plant (the actual 
building and its facilities) and machinery but the land where the plant is situated and less tangible things such as research 
and testing laboratories, other ancillary services (to the extent that the services themselves can be distinguished conceptually 
from the labour that performs them) as well as plant layout and even the organization of the company. Whether some of the 
things just mentioned constitute capital is debatable. For this reason, among others, the notion of capital is not used in this 
study; instead, the references are to labour and the non-labour or residual factor. 


Another compelling reason for using the concept of a residual factor is that it is very difficult to measure what capital 
consists of at a point in time, which is not so in measuring labour input. In addition to physical capital there is financial capital 
which reflects in part the market value of the physical capital, but consists not only of the equity of the owners of the plant 
but also of working capital, stocks of inventory, etc. While profits are a return to capital and not part of it (except as 
accumulated profits become a reserve of financial capital), they are part of the residual item because it is not possible to 
separate the various components of the residue which, combined with the payroll for labour, constitute value added. 


Because of these complexities, we have not tried to measure these various kinds of capital or their productivity. What 
is known and measured is value added and its components, which are labour cost and residual cost. It is possible from 
available data, to measure not only value added, which is a current dollar measure of the economic contribution of the 
establishment, but also real output per worker (that is, labour productivity) and labour cost and residual cost per unit of real 
output. 


A distinction has already been made between physical and value productivity. Value added is expressed in current 
dollars while data on real output purport to measure the ‘‘real’’ equivalent of value added. Processing raw material does 
something physical even if the establishment only carries the operation part of the way to completion of a finished product; 
it definitely adds value which has a physical or ‘‘real’’ as well as a monetary dimension. 


The methodology followed here is to examine the labour and residual components of value added. With a measure of 
real output as the denominator, it is possible to produce ratios of value added and labour and residual cost per unit of real 
output. It is also possible to derive from ratios of output to labour input a measure of labour productivity although, for reasons 
already given, it is not possible to do this for residual input. 


An index of unit labour cost measures the change in the amount of money that must be paid for the quantity of labour 
required to produce one unit of real output. Since, with the passage of time, the amount of such labour may increase or 
decrease, and similarly its price (that is, the wage rate), it follows that change in unit labour cost is a function of the change 
in labour productivity and the wage rate per unit of labour. 


The formula for labour productivity has been given as Y/L where productivity is expressed as changes in units of output 
per unit of labour input. If W represents change in the total wage bill, then change in wage per worker is W/L. Therefore, 


change in unit labour cost is: 
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which represents change in the wage paid to a unit of labour in relation to the change in output produced by that amount of 
labour input. 


While productivity for the residual input cannot be estimated, trend in residual cost per unit of output is computed the 
same way as for unit labour cost, represented by R/Y where R represents change in total outlay for residual input. 


Thus, indexes of change in labour requirements per unit of output (the converse of labour productivity), unit labour and 
unit residual costs are computed by dividing respectively indexes of labour employed, total wages paid, and total residual 
payments by the index of real output. Similarly, if the index of value added Is divided by the index of real output, the resulting 
measure is an index of value added per unit of output. 


It has already been explained that value added comprises the sum of payments for the labour and residual inputs. It 
is expressed in this simple identity: 


w +r = va 
where va represents value added at a point in time.? 
It might be assumed from this that: 
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which would mean that the index of unit labour cost plus the index of residual cost equals the index of value added per unit 
of output. However, in the case of index numbers, this is not true in the form expressed in the equation. For one thing, index 
numbers rather than absolute values are being added, and while the sum of the current dollar values of labour and residual 
costs is equal to value added, this does not mean that index numbers of these costs can be similarly added. Index numbers 
can be added but, since all indexes start from a base of 100, even if each index represents no change from base period values 
(which are represented by 100), the sum of (W/Y) + (R/Y) is 2, while VA/Y has a value of only 1; (W = 100, Y = 100; therefore, 
100/100 = 1; similarly with R/Y and VA/Y). This is because when weights are not specifically assigned to a value in an 
equation, it is implicit that each value has a weight of either one or zero, meaning in this case, a weight of one since a zero 
weight would be inconceivable. The sum of the indexes of unit labour and unit residual cost can only equal 1 where the sum 
of the weights of these values equals unity. In fact, the sum of the weights must come to unity, whatever the value of VA or 
VA/Y. If (W/Y) + (R/Y) = 2, it cannot equal VA/Y which has a value of 1. 


lfw + r = va, It follows that(w/va)+(r/va)= 1, and that r/va = 1-(w/va). It can be concluded that: 
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which means that the index of value added per unit of output is the weighted sum of the indexes of unit labour and unit 
residual cost, the weights being respectively the proportion of labour payments and of residual payments to value added. With 
W/Y (index of unit labour cost) and the labour cost ratio, w/va, being computed, R/Y was computed by the formula 


(= 
R_ VA/Y-W/Y \va 
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An index number by its nature expresses the percentage difference (as a multiple of 100) between the value for the 
reference or current year and the base year; if that index number is weighted, the weights must be derived from actual values 
in a particular year. It is usual practice to select the base or original year, which has been done in this study. An alternative 
is to use current weights, which in this case would be the proportion of labour and residual payments to value added in each 
year for which the index is constructed. This means that the weights would change for each year. The merits of base versus 
current weights have long been debated among experts, and this report offers no contribution to that debate. Base weights 


(This is discussed further in Chapter Nine.) 
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are used in this study, partly because it is the most common practice, but the principal reason is that base weights hold 
constant the proportions of payments to labour and the residual factor, which is more suitable to analysis of long-run change 
than the. use of current weights. It also happens that the base-weighted index of unit labour cost divided by the index of implicit 
price (that is, value added per unit of output) produces a result that is equal to the current weight, that is, the current-year 
ratio of labour payments to value added.* This makes it possible to check the accuracy of the measurements because if the 
base-weighted index of unit labour cost, divided by the implicit price index (index of value added per unit of output) produces 
a result different from the current ratio of labour payments to value added, there is evidence of a mistake in the 
calculations. 


The index of value added per unit of output, that is, VA/Y, has just been called an implicit price index. This is because 
it measures change in what has been called value-added price; in other words, it measures change in the monetary component 
of unit value added, as compared with the physical dimension to value added. As will be seen in the next chapter, indexes 
of real output serve to measure the change in this physical dimension of value added. The implicit price index or index of value 
added per unit of output measures the value component.” 


Because the concept of implicit or value-added price has not been used to any great extent in Canadian research on 
productivity and unit costs of production, reference to some authoritative statements on the concept is appropriate at this 
point. A concept of this kind, although not described in these terms, was employed in a study carried out for the Canada 
Department of Labour.® Dr. Charles L. Schultze has made considerable use of this concept in his work and describes its 
significance quite well in these statements: 


“It should be noted that the indexes explained above are not ordinary price indexes for the goods produced by 
an industry. They are calculated from the value added in an industry, and are therefore indexes only of the costs 
originating in the industry. The cost of raw materials, fuel, and anything else purchased outside the industry are 
not reflected in these indexes for they are neither part of the returns to the factors used in the industry nor 
indirect taxes levied on the industry. Hence these indexes may move differently from a price index of the prices 
charged for goods produced by the industry. The ordinary price index reflects the behavior of all costs and not 
just those originating within the industry in question. Conceptually the price (or total unit cost) which we have 
calculated is equal to the market price of the product minus the unit cost of raw materials and supplies purchased 
from other industries. In the discussion in the remainder of this paper...the term price will be used in this special 
sense of total unit cost of the product originating within a given industry.’’” 


“Division of the current by the constant dollar gross output yields an index of the average price of gross product 
in each industry. Since product has been defined as the sales of the industry minus its purchases from other 
industries, this price index is somewhat different from those to which we are normally accustomed. In concept, 
it is literally the price of output originating in the industry - its sales price minus the unit cost of materials and 
services purchased from other industries.’ 


Elsewhere Schultze says that ‘‘Value-added price...is simply the total value added divided by production, i.e., it is value 
added per unit of output. As the sum of component factor costs per unit rises, the value- added price will also rise.’” The United 
States Bureau of Labor Statistics includes an ‘‘implicit price deflator’, defined as ‘‘current dollar gross product divided by 
constant dollar gross product” and an index of ‘“‘unit nonlabour payments” (including profits and depreciation, interest, rental 
income and indirect taxes) in its reports on productivity, wages and prices. Conceptually these measures resemble our 
measures of implicit (value-added) price and unit residual cost although they differ in many details. 


Finally, there is this reference to the concept by an economist of the United States Bureau of Labor Statistics: 
“The difference between the undeflated output and input values (value added), when divided by the difference 
between deflated output and input (real value added), yields an implicit index of value-added price or of unit-value 
added.” 


Credit for introducing the concept into this study goes to Professor William J. Carroll whose study, prepared for the 
Canada Department of Labour, is mentioned in the Foreword. 


a 


Footnotes 


‘More complete definitions of value added, as employed by Statistics Canada, and of other terms applying to the basic 
statistical data, appear in Chapter Four. 


“How real output is estimated, including a description of the estimates, appears in Chapter Four, along with other descriptions 
of the statistical data that are the basis of the measures prepared for this study. 


31t will be recalled that lower case letters represent absolute values at a given time, while capital letters represent indexes of 
change over time. 


“This is demonstrated mathematically as follows: 


w,/Wo (“2) 
v1/Yo 
~ Va /Vap 
vi/Yo 


Wi Yo We VW. V8g9 
We V4 vay Ye V81 


Ww, 


vay 


°VA represents the index of value added, Y represents the index of real output (or production, as it may be called); VA/Y 
represents the index of value added per unit of real output (or output, for short), which is also an index of value added or 
implicit price, represented by P. Therefore, VA/Y = P, and Px Y = VA. 


®Noah M. Meltz: Changes in the Occupational Composition of the Canadian Labour Force, 1931-1961; Occasional Paper No. 
2, March 1965, Canada Department of Labour, page 124. 


’C.L. Schultze and J.L. Tryon: Prices and Costs in Manufacturing Industries, Study Paper No. 17, Joint Economic Committee, 
United States Congress, 1960, pages 6-7. 


®C.L. Schultze: Prices, Costs and Output for the Postwar Decade, 1947-1957, The Committee for Economic Development, 1959, 
page 16. 


°C.L. Schultze and J.L. Tryon: ‘‘Prices and Wages’, Chapter Nine in James S. Duesenberry et al. (ed.’s): The Brookings 
Quarterly Econometric Model of the United States (Rand McNally), 1965, page 282. 


‘Allan D. Searle: ‘‘Toward Comprehensive Measurement of Prices’, Monthly Labor Review, March 1971, page 15. 
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CHAPTER FOUR 


The Basic Data - A Description, Analysis and Evaluation 


The purpose of this study, the essential concepts and methodology, have been set forth in the preceding chapters. Our 
next step is to describe the raw data that were used, and how they were adapted to the purpose at hand. 


Much of the methodology and rationale of the study is, as pointed out in Chapter Three, embodied in this equation: 


W 
=o ae (pe Wo | — PwhereP= 
Y \vag ¥ Vag Yi; 


R/Y (index of residual cost) is derived algebraically, as described in the previous chapter.’ What is needed, therefore, 
is basic data for the other values: 


W - index of total payroll paid to the labour force; 
4 - index of real output or production, 
VA - index of value added. 


It happens that published indexes of real output, suitable to present purposes, are available, but this is not so for W and VA. 
However, absolute measures for w (payroll in a given year) and va (value added in a given year) are available, and since W 
represents w,/Wg and VA, va,/vag the indexes can be produced. From this information it is also possible to calculate 
the base-year labour share (W/va), which is used as a weight in the equation shown above. 


Equally essential to this study is the analysis of trends in labour productivity which is expressed as Y/L where L is the 
index of labour employed. While indexes of employment are published, none of them are entirely suitable to the present 
purpose but suitable figures on actual employment are available, and index numbers were computed from them. 


The task immediately at hand is to describe the data used for w, |, va, and Y, to discuss the relation of the separate 
series to each other, their comparability, and any adjustments that may be necessary so that they can be added together, 
subtracted, multiplied, divided or subjected to other mathematical operations where comparability and consistency are 
essential. 


If these various kinds of data came from different sources and were collected in different ways, the problems of 
comparability and consistency could be considerable. Fortunately, this is not so. The primary source of all the basic 
information on both inputs and outputs is the annual Census of Manufactures carried out by Statistics Canada. The group 
responsible for this census, the Manufacturing and Primary Industries Division, produces the annual reports containing 
current dollar value of output (a gross measure showing selling value of factory shipments, a net measure showing value 
added), total wages and salaries, cost of raw materials and of fuel and energy; data on some inputs and outputs are also 
shown in physical terms (volume or weight, numbers of pieces produced, etc.). This unit does not produce any index numbers 
but the indexes of real output (index of industrial production, index of real domestic product), produced in the Industrial 
Output Section, National Output and Productivity Division, are based on the current dollar values and physical input and 
output data compiled from the annual Census of Manufactures.* 


The units just described are the source of the basic data that enter into the measures of labour productivity, unit costs, 
and price movements. In addition, information from other sources is used to supplement, or for comparison with, the basic 
measures: data on prices from the Prices Division and on employment, weekly wages and salaries, and average hourly 
earnings from the Labour Division of Statistics Canada. Use is also made of occupational wage rate data prepared in the 
Canada Department of Labour, Economics and Research Branch. This information is described where it is used. The balance 
of this chapter is concerned with the basic data. 


The data obtained from the Census of Manufactures are described only to the extent necessary to explain how they were 
used in this project; the reader’s attention is directed to Statistics Canada publications for fuller datails.* It is worthy to note 
that, as its name implies, the Census of Manufactures covers all manufacturing establishments; it does not exclude smaller 


establishments (usually those having less than 20 employees), which is the case with some of the other surveys, especially 
those that are conducted once a month or at least more than once a year. 


Among other things, the annual census obtains information on number of workers employed and since 1961, manhours 
paid for in the case of production workers. Employment is divided into four categories: production and related workers, 
manufacturing activities; production and related workers, nonmanufacturing activities; administrative and office employees; 
sales and distribution workers. In this study we examine employment by two categories - production worker employment and 
total employment, the latter comprising production workers and those called salaried employees. The employment data are 
adjusted by Statistics Canada to allow for the effect of part-time or seasonal employment. 


Employees classified as production workers, manufacturing activity, are sometimes described as ‘‘direct” labour, while 
those in the other (nonmanufacturing) categories are called “indirect” labour. ‘‘Usually, the concept of direct labour covers 
any labour directly connected with production, while indirect labour covers labour not directly on production but essential to 
the operation of the establishment.’ 


Separate data on employment of production workers, manufacturing are used here because measures of labour 
productivity and unit labour cost have been based on such a labour input. Production worker productivity Is commonly found 
in productivity estimates and it is an easily understood concept because the labour input is directly related to the output, 
hence the notion of direct labour. Similarly, data on total employment (excluding working owners and partners) were used as 
the basis of othéx measures of labour productivity and unit labour cost because it is obvious that indirect labour makes a 
contribution to output, as does direct labour. However, separate data on the groups of workers constituting salaried employees 
were not used because measurement of the productivity and unit labour cost to be attributed exclusively to the nonproduction 
labour force is more difficult conceptually and is hampered by a lack of suitable data.” Employees in head offices have been 
excluded from all our employment data: because such data are not available for some of the industries covered here, they 
are excluded for all the industries to permit consistency. 


Data on employment, expressed as numbers of workers or employees, have been consistently available for the complete 
time-period covered by this study. However, data on manhours paid for have only been available since 1961. (Information of 
this kind has been available for several years from the monthly Survey of Employment, Payrolls and Manhours, but the data 
are on a different basis from those in the Census of Manufactures and are not sufficiently comparable.) Where manhours are 
used, it is important to remember that the data represent hours paid for, not hours worked; the former, in addition to hours 
worked, include hours paid for but not worked, chiefly for paid holidays and vacation time. Of course, where an hour worked 
happens to be overtime and is paid for at twice the normal rate (for example), the hour is still counted as one, not two 
hours. 


The employer’s money outlay for the labour he employs is his payroll or wage bill.© The annual reports on manufacturing 
contain figures ori total wages paid to production and related workers and total salaries paid to administrative, office and 
other nonmanufacturing employees. These figures are made up of actual wages and salaries paid (including time paid for but 
not worked, like holidays and vacations) but exclude payments made by the employer for wage supplements, that is, fringe 
benefits other than paid time off. (Statistics Canada estimates of unit labour cost include an estimate of the cost to the 
employer of these fringe benefits which has not been done in our study.) 


In addition to data on number of workers employed, or manhours paid for, and employer outlay on payroll for this 
labour, the other vital piece of information obtained from the Census of Manufactures pertains to value added. This Is a 
measure of the value of net output, in effect, the unduplicated additional value created by the application of labour and capital 
in the establishment.’ The gross measure is value of shipments; before 1961 only one figure was published, ‘‘selling value of 
factory shipments’’, but since then there have been two figures, ‘value of shipments of goods of own manufacture”, and ‘‘total 
value of shipments and other revenue”, the latter consisting of the former plus ‘‘value of shipments of goods purchased for 
resale and other operational revenues”. (This new breakdown is related to introduction of the concepts of “value added by 
manufacturing” and ‘‘value added by total activity”, described just below.) The valuation is based upon whatever unit price 
is attributed to the output as it leaves the establishment, which may be some kind of wholesale price or, where there are direct 
sales to the ultimate consumer, a retail price, or, where the output is a semifinished item due for further processing, whatever 
money value is imputed to each unit of output. 


This measure of gross value includes the cost of raw materials and of fuel and energy consumed, which are inputs 
brought into the establishment from outside. The money spent on these inputs is deducted from the gross value of shipments 
to produce the figure for value added. (Adjustments for inventory value changes are made, which are described at the end 
of this chapter.) 


Before 1961 a figure was published only on value added by manufacture. Since 1961 separate data are available for 
value added by manufacturing and value added by total activity. The latter incorporates value added by manufacturing along 
with other forms of value created by nonmanufacturing activities of the establishment, such as trading in goods not of its own 
making, construction by its own labour force, revenue from services like repairs, etc. carried out by the establishment's labour 
force rather than being purchased from outside. It is pointed out that, “This total value added figure may, in some Cases, be 
less than value added by manufacturing activities as a result of expenditures associated with non-manufacturing exceeding 
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revenues from such activities or because of a decrease in inventory of goods not of own manufacture exceeding the mark-up 
on the sale of such goods.’”® 


Our study is concerned with both value added by manufacturing and value added by total activity for these reasons: 


I. It is not possible to separate the labour force associated with manufacturing activities from that associated with 
nonmanufacturing. While the production labour force is primarily engaged in manufacturing activity, this is not 
entirely so, and it is even more difficult conceptually to separate the nonproduction labour force in its association 
with manufacturing and nonmanufacturing activity. Therefore, we have produced measures of productivity and 
unit cost based on both concepts of value added. 


ee The measure of real output (described later in this chapter) incorporates elements of nonmanufacturing as well 
as manufacturing activity; there are no measures allowing for their separation. 


The need to use homogeneous statistical data in measuring changes in productivity and unit costs of production has 
already been stressed. Thus, data on labour employed should be consistent with the basis on which data on output are 
reported if a ratio of output to labour employed is to be valid. However, less than ideal data must sometimes be used if no 
serious violence is done to the principle of homogeneity and where the alternative to a somewhat imperfect measure is no 
measure at all. 


To a degree, this can be said about the calculation of the implicit or value-added price index (value added per unit of 
output). This is produced by dividing the index of value added by the index of real net output (and, as in the case of any index, 
multiplying by 100). The latter measure is described and discussed further on if this chapter, but it should be pointed out 
right here that the 1961 revisions of the indexes of real domestic product (the measure of real net output used herein) 
incorporated an extension of the total activity concept to manufacturing.” 


The incorporation of the total activity concept began in 1961, simultaneous with the introduction of the concept of value 
added, total activity. From 1961 on, it is in line with the principle of statistical homogeneity that the index of real net output 
(now incorporating the total activity concept) be divided into an index of value added by total activity. The inconsistency arises 
in dividing an index of value added by manufacturing by the index of real net output; there is only one output index for each 
industry, which is based on the total activity concept. To the extent that there is a difference between movements of value 
added by manufacturing and value added by total activity, an index of value added (manufacturing) per unit of output is 
deficient. Fortunately, the difference between the indexes of value added (manufacturing) per unit of output and value added 
(total activity) per unit of output is not very great for most industries.’° 


Because the period covered is 1949 to 1968 which cuts right through a number of important revisions to statistical 
series, it meant revising the data to ensure as much consistency as possible for the entire time period. No adjustment of the 
data was, possible for the introduction of the total activity concept, but this does not seem to constitute a serious 
problem. 


The Census of Manufacturing data were revised, during the period under review, to incorporate changes in the Standard 
Industrial Classification, changes in the concept of the establishment, and introduction of the total activity concept. These 
changes affected the data on employment, wage and salary payments, and value added. Data on real output, namely, the 
indexes of industrial production and, subsequently, of real domestic product, have been revised at different times, both to 
reflect the changes described above and to incorporate other statistical and conceptual refinements. First, reference to the 
Census of Manufactures revisions is appropriate, with changes in the measurement of real output being considered 
subsequently. 


As pointed out at the beginning of Chapter Three, the establishment is the basic unit whose productive operations are 
analyzed. Each establishment must be assigned to a particular industry on the basis of the kind of product it produces or 
service it provides. The first version of the Standard Industrial Classification was published in 1948 and establishments were 
classified industrially on that basis up to and including 1959. As time passes, changes in technology, the introduction of new 
products and the elimination of some old products, and other developments call for revisions to an industry classification 
code. A revised Standard Industrial Classification was published in late 1960 and put into effect for that year. Data on 
manufacturing were, in fact, then published on the new as well as the old basis for 1957 to 1959. (A further revision was 
published in December 1970 but does not affect any of the data used in this study.) The nature of the industry code and its 
revisions are described in Statistics Canada (formerly Dominion Bureau of Statistics) publications. ’* 


Since the period under review, 1949-1968, covers the transition from one industry classification to another, there is the 
problem of continuity of data for the whole period. There is the question of how to classify data pertaining to an establishment 
that, on the basis of the old classification, belongs to industry A and, under the revised classification, belongs to industry B. 
There is the need to adjust aggregate data (that is, from all constituent establishments) for the industry on the basis of the 
new Classification code to establish a linkage with the data based on the old industry code. 
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It would have been much easier to restrict the time-period to one that does not cover a change in classification codes 
or other statistical concepts, but, for reasons advanced in the next chapter, the choice of 1949 to 1968 seemed compelling 
enough to outweigh the associated problems.'? But choice of this time-period meant excluding some industries that would 
otherwise have been selected because it proved impossible to establish a reliable linkage between data on the old basis and 
the new. 


An important change in the classification of manufacturing industries was to increase from 17 to 20 the number of what 
have been called the major groups. Each group consists of subgroups or industries, and the reclassification was, in some 
cases, largely a redistribution of the industries or subgroups making up a major group. For example, under the 1948 S.I.C. 
the primary iron and steel industry (code 325) was part of iron and steel products (major group 10), whereas under the 1960 
S.I.C., the industry was given a new name, iron and steel mills (code 291), although covering substantially the same 
operations, and was made part of primary metal industries (major group 12). However, at what is called the three-digit level 
(the number of digits in the code), there was no problem whatever of continuity between data pertaining to primary tron and 
steel (1948 code 325) and iron and steel mills (1960 code 291). 


The problem was more complex in some cases and required one or both of two solutions. Under the new code, some 
industry groups or subgroups involved a redistribution of particular industries at the three-digit level. This meant adding into 
the new data figures pertaining to a three-digit industry that was part of the industry group under the old classification and 
was removed; and it meant subtracting data based on three-digit industries that are now part of the industry group but 
formerly were not. This amounts to restoring the old S.|.C. for the purpose at hand, a technique that might be subject to 
criticism but is essential to our study. 


Not only were specific industries or subgroups redistributed by the Dominion Bureau of Statistics (now Statistics 
Canada) but establishments were often taken out of one industry and put into another. It would have been an enormously 
difficult task - even if the raw data were available - to have attempted to reclassify all such establishment data to conform 
with the old S.I.C. or at least to make a linkage possible. A different kind of adjustment was possible arising out of the fact 
that for the years 1957 to 1959 inclusive data were published on the basis of the old (1948) and new (1960) S.1.C., so that 
an adjustment factor, expressing the difference between the data on the old and new basis, could be derived. We have applied 
this factor to data for the subsequent years.'* 


Along with the revised industry classification code, a new definition of establishment was introduced. The establishment 
is not only the basic productive unit but is also the basic reporting unit in the Census of Manufactures, so that changes in the 
definition of establishment affected, not surprisingly, the nature of the data reported from the establishment.’? The combined 
effect of these two changes, in the S.I.C. and in the definition of establishment, is reflected in the comparative figure for 
1957-1959 inclusive, so that the adjustment factor, described above, allows for both changes. 


The third and final revision embodied introduction of the concept of value added by total activity, on which data would 
be published, along with data on value added by manufacturing. These two notions of value added have already been 
described and compared in this chapter. Data on the old and new basis were published, in the case of this revision, for only 
one year, 1961,'° but an adjustment factor, embodying the difference between the old and new data, was developed, to be 
applied to the figures for 1962 and after, following application of the first adjustment factor, described above.’” 


It is recognized that the redistribution of industries and subgroups and application of the adjustment factors just 
described do not make for perfect continuity in all the data for 1949 to 1968, inclusive. But data of the kind used for this study 
unavoidably have imperfections and discontinuities aside from those that might arise from trying to link an old and new series. 
On balance, it can be argued that our adjustments largely eliminate what would otherwise be a serious imperfection, serious 
enough in some cases to prohibit use of the data. 


The only other revision affecting data used In this project concerns changes in the indexes of real output. However, in 
this case there was no need to adjust any of the measures obtained from Statistics Canada publications,!® but rather to 
introduce the new series at the point where the old series left off. The new index of real domestic product is presented, of 
course, in terms of the 1960 Standard Industrial Classification while the earlier series was based on the 1948 S.1.C. Because 
of the absence of any linkage for some industries between the old and new series, certain industries could not be covered by 
this study. and the components of certain industries that are covered had to be altered from what was originally 
intended. 


The one basic data input that remains to be discussed is the measure of real output or, more accurately, real net output. 
This is a very important measure because it is the denominator in the equation appearing at the beginning of this chapter 
and the numerator in the measure of labour productivity expressed as change in output per unit of labour input. 


This study is concerned not with gross but with net output, which, in current dollar terms, is value added. This notion 
has already been discussed and it has been pointed out that whereas VA is an index of value added, in current dollars (that 
is, making no allowance for change in implicit price), Y is an index of real net output, which is tantamount to value added, 
deflated for change in unit price. 
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In most cases, the National Output and Productivity Division, Industrial Output Section of Statistics Canada has been 
able to employ what is called the double deflation technique to produce an index of real net output (for brevity’s sake, hereafter 
to be called real output), but in some situations, because of a lack of data and/or methodological difficulties, some indicator 
of net output, other than net output itself, had to be employed. 


One of the simplest definitions of the double deflation technique appears in a publication of the International Labour 
Office: 


‘*...special price indices are constructed for each industry for each component of value added (value of shipments, 
inventories, etc.). The constant dollar value of each of these components of value added is obtained by deflating 
the current dollar value of the specified component by its appropriate price index. Value added in constant dollars 
is then obtained for each industry by deducting the deflated value of material purchases or service costs from 
the deflated value of output (shipments adjusted for net inventory change.)’’~° 


This study is not directly concerned with how measures of real output for each industry are aggregated to produce a 
measure of the total output of the national economy. However, a passing reference will help to explain and put into perspective 
the index of real domestic product. Gross domestic product at factor cost is the value of total national output based on 
aggregate payments made to all factors of production in the form of wages and salaries, interest, dividends, and rent and 
income of unincorporated business. (Indirect taxes and subsidies are not factor costs; added to gross domestic product at 
factor cost, they produce gross domestic product at market prices.) GDP at factor cost for the national economy is in fact the 
sum of gross domestic product originating in each industry, which is equivalent to value added in each industry.7! 


If GDP at factor cost were the sum of a measure of output in each industry that covered more than value added, for 
example, gross output, allowing for the cost of raw materials, then the national aggregate would incorporate elements of 
double, triple or even higher degrees of multiple counting. Wherever the output of one industry became the input to another 
(for example, iron ore from an iron mine shipped to an iron and steel mill), the value of that original input would be counted 
again. What is required, therefore, is a measure of the unduplicated creation of real value by each industry. This is obtained 
by the double deflation method which provides for the deduction of constant dollar cost of inputs, namely raw materials, fuel 
and electricity, from the constant dollar value of gross output. 


The construction of the index of real output (whether it is called an index of industrial production or of real domestic 
product) can be briefly described as follows:* 


For the base year, the value of gross output for each important commodity produced in the industry~® is divided by total 
output, measured in physical terms, to produce a base-year unit price for that class of output. (In more recent years there 
has been increasing use of industry selling price indexes for this purpose, which are expected eventually to replace base-year 
unit values.) For any reference year (i.e. a year other than the base year) physical output of each commodity for that year is 
multiplied by its base-year unit value; the resulting values for all commodities are aggregated." This figure is then indexed 
over the base-year value to produce an index of gross output. It is expressed algebraically as follows: 


2QiPo 

XQoPo 
where Q and P stand for the quantities and unit values of the commodities comprising total output of the industry. Because 
base-year prices are used, it means that the index is base-weighted. Similar computations are made for the quantities and 
unit price of the inputs obtained from outside the establishment, and by a similar technique, the value of inputs at base-year 


unit prices is computed, which is then subtracted from the gross value of output in base-year dollars. The resulting net figure, 
indexed over the base year, produces the index of net output. The formula is: 


ZOi Pe = 21 Po 
ZQoPo — ZqoPo 


where q and p stand for quantities and unit values of materials, fuel and electricity used in production, Q and P are as 
described above.°° 


It will be noted that base weights are used and it will be recalled from Chapter Three that a similar type of weight is 
used in this study, so that there is consistency throughout. One feature of base-weighted series is the need for periodic revision 
of the weights, based on actual values in a new base year. Among other changes incorporated in the new indexes of real 
domestic product (base year 1961) compared with the earlier (base year 1949) series is the application of new weights. It is 
necessary periodically to introduce new weights to reflect the changing organization of productive activity and composition of 
total output. 


This technique has not changed in its essentials. The revisions have been intended to incorporate new base weights, 
the new Standard Industrial Classification, improved measures of output (both gross and net), and new concepts such as that 
of total activity.°° Of course, the double deflation technique is used wherever possible but for a few industries, as was 
mentioned previously, it has not been possible, so that some other type of indicator is used to represent changes in net output. 
Gradually, this expedient is being abandoned but is still necessary in a few cases.~” 
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The objective of any essentially statistical study of this kind is that the measures devised record actual changes in the 
economic activities or units to which the data refer and should not reflect any element of change that is purely statistical. Of 
course, such an ideal can never be perfectly realized, for many reasons.*® The quality (accuracy, completeness, consistency, 
etc.) of the raw data that are collected will vary from one reporting unit to another and from one reporting period to another. 
Whether an index is base-weighted or current-weighted, each has its shortcomings. Industry and commodity classifications, 
concepts of an economic unit (the establishment or something else), of economic activity, of units of output, and so on, must 
be defined rather rigorously if reasonable accuracy is to be assured for statistics designed to measure these things. But this 
means that these statistics never reflect perfectly the reality (however it is conceived) they are supposed to measure and 
record. All we can do, in using statistics, is to be as fully informed as possible of the definitions, concepts and mathematical 
techniques that are used and of how the raw data are gathered; and to relate all of this to what is known on the basis of all 
reliable knowledge, statistical and nonstatistical, about what the statistics are referring to. In producing such statistics, every 
effort must be made to ensure that they measure what they are intended to measure, that changes in concept or methodology 
be made to meet changes in the nature of the economic activity to which the statistics refer. At the same time, care should 
be taken to prevent changes being made too frequently or on essentially minor matters where they interfere with consistency 
and make it extremely difficult to conduct an analysis over a period of time. 


This chapter concludes with a brief reference to changes in statistical concept and method that have probably had some 
effect on the measurement of real output which our study has been unable to isolate or measure. Perhaps subsequent 
research can do so but meanwhile we should at least be aware of them. 


These factors are: 


i In 1952 the Census of Manufactures switched from obtaining data on the basis of value of production to value of 
shipments. In most cases “‘...the value of production for each industry is obtained in total by adjusting the value of 
factory shipments for changes in the book value of plant inventory of finished goods and goods in process." 


Sas The level of net output can be influenced by the degree of vertical integration, that is, whether an establishment is 
supplied from outside with certain partly finished goods (in which case they are a raw material input) or obtains the 
raw materials and does that part of the finishing itself (in which case it is creating more value added in that 
establishment.)*° The more the processing is done in the establishments, the greater the degree of vertical integration; 
and if vertical integration increases, value added increases (although at the same time there is a decrease in the 
establishment that formerly produced the semi-finished goods). 


3. Changes in the product mix can be important. ‘‘The more diversified the production of an industry, the more sensitive 
the net output index is to the influence of product mix. This is particularly true of those industries with a high 
input-output ratio (i.e. those in which materials account for a large proportion of the value of products, such as meat 
packing, dairy products and flour and feed mills) where even slight changes in the composition of production have a 
considerable effect on the ‘net’ measure’’.*) In Chapter Two there was a reference to changes in product mix on 
measures of labour productivity. 


4. Accumulation of inventory can have an effect on the measure of value added and of real output. Inventory is unsold 
production and does not enter into value of shipments as such, but when this figure is used in the computation of value 
added (by subtracting from it the cost of materials, etc.), it is adjusted for changes in the value of inventories of finished 
goods and goods in process.** While inventory does not affect value added, except as noted, the inputs required for 
producing that inventory have already been used and their cost must be deducted from gross value before value added 
can be calculated. By this token, as inventory accumulates, value added is liable to decline, as is real net output 
attributed to that establishment. 


a The new definition of establishment can produce discontinuities between the old and the new series; however, we have 
tried to adjust for them, as described earlier in this chapter. While the statistics for the most recent years have come 
closer to realizing the objective of measuring all economic activity occuring within an establishment, certain earlier 
practices in the reporting of such activity caused distortion or statistical gaps in production data. ‘‘For example, certain 
establishments were split arbitrarily between two or more activities such as between coke and gas production. Further, 
establishment production statistics were generally confined to major activity, thus leaving unrecorded the output or 
value of economic production arising from secondary activities.’ 


It can be seen that factors 2 and 3 reflect actual economic changes; that is, changes in the degree of vertical integration 
or changes in the product mix are not essentially statistical although they do affect statistics, but reflect changes in the 
organization of economic activity or the kind of products produced. The fourth item, changes in inventory, can reflect actual 
economic changes as well as the kind of valuation system used for pricing inventory. The fifth factor is definitely statistical, 
but the difficulty has been largely overcome in the more recent statistics. 
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Even if it were statistically feasible, this study would not try to adjust for changes in degree of vertical integration or 
product mix because our inquiry is into productivity and unit costs of production based on what is produced and how it is 
produced and not into ‘‘pure”’ productivity or cost change where the relation is between a specific type of output and the inputs 
required. It is unlikely that the first factor, the shift from measuring gross output in terms of value of shipments rather than 
value of production, has seriously affected any of the statistics used, and anyway the effect could only be on the data for the 
years 1949-1951 inclusive. 


i 


Footnotes 


‘Alternatively, it could be obtained by indexing the residual, thus, (va-w), _ 

(va-W)g nf 
which is then indexed over Y, R/Y; but this produces a current-weighted index, while the method described in the previous 
chapter produces one that is base weighted, which is to be preferred. 


7In fact, the census is of other industries besides manufacturing, and is referred to in the broader context as the Census of 
Industry, but this study refers to that part concerned with some of the manufacturing industries, which is why it is called the 
Census of Manufactures. 


3The most recent information on the Census of Manufactures is found in Manufacturing Industries of Canada, Section A, 1965 
(Catalogue No. 31-203), notes entitled ‘‘Concepts and Definitions” at the back of the report. The survey is described and 
terms are defined. See also ‘‘Explanatory Notes”’ in the edition of this publication for 1962. 


“International Labour Office: Measuring Labour Productivity Geneva, 1969, page 17. 


°Admittedly, such a statement is debatable. Now that this study is finished, the author believes that future research should 
be possible in which nonproduction labour is separately taken into account. However, the reasons for the present decision are 
offered in detail in Chapter Five. 


This study prefers not to describe such an outlay as the employer's labour cost. Payroll is an amount of money paid for the 
services of a given quantity of labour time and may, for some purposes, be construed as a cost. But in the kind of analysis 
that constitutes this study, money paid by an employer for labour time must be considered as money paid for the production 
made possible by that labour time. Thus, labour cost is a ratio between payroll and the value of output produced by the labour 
time purchased. (Obviously, the production is not made possible purely as a result of labour expended, but that is not germane 
to the principle enunciated here.) 


’For a fuller description see Chapter Three. 

8D.B.S.: Manufacturing Industries of Canada Section A (Catalogue No. 31-203), 1965. 
°D.B.S.: Indexes of Real Domestic Product by Industry, 1961-1969 (Catalogue No. 61-510). 
10The indexes of implicit, value-added price are examined and discussed in Chapter Six. 


“Any effort to relate changes in current dollar value added to changes in constant dollar net output will encounter some 
difficulties because of certain differences or inconsistencies between the two series. However, the inconsistencies did not seem 
important enough to warrant the effort necessary to make suitable adjustments to the data. For example, Statistics Canada 
calculations of net output take into account rental revenues to manufacturing establishments but they are not included in 
current dollar data on value added. In a few industries, including some covered in our study, part or all of the trend in real 
output is calculated from gross rather than net output indicators. This suggests that in such cases our estimation of trend 
in implicit, value-added price is based on relating change in current dollar net output (value added) to change in constant 
dollar gross output, where the appropriate value should be change in constant dollar net output. While the possibility of 
inconsistency in our estimates cannot be ruled out in such cases, we have used the data notwithstanding because indexes 
of real output have been published for these industries. Similarly, for some industries the net output indicator has replaced 
a gross output indicator used for the earlier years, covered by our study. Once again, we have only chosen industries where 
it was indicated in D.B.S. report no. 61-506, Appendix |, that a continuous trend could be derived from linking the old and 
new series. (The industries covered by our study where a gross output indicator has been used throughout, in full or in part, 
are: clothing industries, motor vehicles, motor vehicle parts and accessories, smelting and refining, electrical products, 
cement manufacturers; the industries where gross output was used from 1949 to 1960 are: slaughtering and meat processors, 
tobacco products, agricultural products. ) 


1? 


Our estimates of implicit, value-added price are the first to be published in a report of a federal government research body. 
All responsibility for them is assumed by the author of this study and any criticisms must be directed to him and not to 
Statistics Canada whose published data were used. It is hoped that subsequent research by the Canada Department of Labour 
or by others will incorporate revisions or further adjustments of the data to allow for inconsistencies, thus making possible 
more refined measures than presented here. In carrying out a study of this kind, many further refinements come to mind as 
the work is done, but if each one were to have been attempted, completion of the study would have proved impossible. 


2See D.B.S.: Standard Industrial Classification Manual (Catalogue No. 12-501), December 1960, and for the latest changes, 
a new manual by the same name and catalogue number, dated December 1970. 


3Some of our analysis begins with 1961, when most of the revisions took effect, but this is because the data used for that 
analysis were not available for earlier years. 


4A guide to industry classification links between 1948 and 1960 S.I.C. systems appears as Appendix | to D.B.S.: Indexes of 
Real Domestic Product, by Industry (1961 base) (Catalogue No. 61-506). 


‘SThe change in the definition of establishment and how it affected the data reported are described in D.B.S.: General Review 
of the Manufacturing Industries of Canada, 1961 (Catalogue No. 31-201) under ‘‘Explanatory Notes”’. 


Introduction of value added by total activity did not mean just the introduction of some new statistics but revisions to kinds 
of data that already were being published. 


“The formula for the two adjustment factors is given in Appendix A, along with a list of the factors derived for each 
industry. 


'81n fact, adjustments would have been impossible because index numbers cannot be manipulated the same as absolute 
numbers, like those obtained from the Census of Manufactures; unless, of course, detailed information is available on the 
components of the index numbers and the computations used. Such information is not available. 


'9For the industries covered in this report, indexes of real domestic product, on a 1961 base year, were presented for the years, 
1949 to 1967 in Indexes of Real Domestic Product by Industry (Catologue No. 61-506), Table 1; however, in February 1971, 
revised indexes were published for the years, 1961 to 1969 (Catalogue No. 61-510), necessitating substantial last-minute 
revisions of measures already prepared for this study. While figures in this new report went up to 1969, absence at the time 
of comprehensive data from the Census of Manufacturers beyond 1968 meant ending the period covered for this study at that 
year. 


2°1LO: Measuring Labour Productivity, Geneva, 1969, page 30. 


*1How gross domestic differs from gross national product is described in D.B.S.: Indexes of Real Domestic Product by Industry 
of Origin, 1935-1961 (Catalogue No. 61-505), 1963, page 35. 


*2This description is based primarily on the D.B.S. report: Revised Index of Industrial Production 1935-1957 (1949 = 100) 
(Catalogue No. 61-502), 1959. This report has been superseded by more recent publications, some of which are cited in 
subsequent footnotes, but the basic technique has not changed. 


*°Most indexes of physical or real output do not specifically cover changes in output for all the component commodities 
produced in an industry. However, ‘‘If prices or appropriate unit values are available for the major proportion of the products 
of an industry, it can be reasonably assumed that prices of the remaining products move approximately in the same way.”’ 
- ibid., page 20. 


*4For that amount of gross output for which commodity output or price data are not available, an index of unit price is 
computed from data for the covered commodities (see previous footnote), and applied to the unrepresented products. 


°Detailed examples of how the computations are actually made appear as sample worksheets in these D.B.S. reports: Revised 
Index of Industrial Prduction, 1935-1957 (Catalogue No. 61-502), page 27; and Productivity Trends in Industry, Report No. 1 
(Catalogue No. 14-502), 1966, page 133. 


*°The D.B.S. special reports on real output have followed this succession: Revised Index of Industrial Production, 1935-1957 
(1949 = 100) (Catalogue No. 61-502), 1959; Indexes of Real Domestic Product by Industry of Origin, 1935-61 (Catalogue No. 
61-505), 1963; Indexes of Real Domestic Product by Industry (1961 Base) (Catalogue No. 61-506), 1968; Index of Real 
Domestic Product by Industry, 1961-1969 (1961 = 100) (Catalogue No. 61-510), 1971. Further useful information and 
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description of concepts and methodology are found in: Indexes of Output per Person Employed and per Man-Hour in Canada, 
Commercial Nonagricultural Industries, 1947-63 (Catalogue No. 14-501), 1965; Productivity Trends in Industry, Report No. 1 
- Synthetic Textile Mills, Breweries, Pulp & Paper Mills (Catalogue No. 14-502), 1966; Productivity Trends in Industry, Report 
No. 2 - Iron & Steel Mills (Catalogue No. 14-502), 1970. 


*’/The type of indicator used for each industry is shown in Appendices || and III to the D.B.S. report, (Catalogue No. 61-506), 
already cited. 


8A very interesting examination of sources of statistical error and inaccuracy is found in Oskar Morgenstern: On the Accuracy 
of Economic Observations, Second Edition, Princeton University Press, 1965. 


*°D_B.S.: Report (Catalogue No. 61-502) cited in footnote 26; page 21. 
*ibid., page 21. 
Sibid., page 22. 


32D B.S.: Manufacturing Industries of Canada (Catalogue No. 31-203), 1965, under ‘‘Concepts and Definitions’, see ‘’Value 
Added” (pages not numbered). 


33D B.S.: Report (Catalogue No. 61-505), cited in footnote 26; page 64. 
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CHAPTER FIVE 


Industry and Time Period Coverage and Other Choices 
Made for This Study - An Explanation and a Defence 


As with virtually all statistics, productivity measures embody a compromise. Compromise may be necessary because 
some data are available and others are not; one may have to choose between using imperfect data because no others are 
available, or making no measurements at all. Compromise is likely where different needs dictate different kinds of measures, 
and yet one measure must suffice to meet all needs. 


One ideal is to produce highly disaggregated measures of productivity and unit labour cost for every precisely defined 
industry. Obviously, this is not immediately possible because the resources for such an operation are just not available and 
the necessary statistical data are lacking in many cases. Therefore, industries had to be selected. This study is restricted to 
manufacturing industries partly because measurement of productivity is comparatively easier for manufacturing than for most 
other industries. Our selection is described and explained presently. Another necessary choice was the time period to be 
covered. We chose 1949 to 1968, inclusive, using only annual aggregates or averages (that is, there is no analysis of monthly 
or quarterly or other data within a year). Many problems could have been avoided with the selection of a shorter period, which 
has already been pointed out, but the reasons for our decision are explained in this chapter. The chapter concludes with a 
few words about the choice of labour inputs used as the basis of the productivity measurements. 


Choice of Industries 


In the list of industries that follows, in most cases the name used Is that found in the Standard Industrial Classification 
Manual published in December 1960; a more recent manual has been published (to which reference has been made earlier 
in this report), but this study is based on the industry classifications and names found in the earlier manual. In a few cases, 
for the sake of brevity, the word “‘industries” or ‘‘manufacturers”’ has been eliminated from the titles used here where it does 
not alter the meaning in any way; otherwise, the titles used are those found in the S.I.C. Manual. The industries are: 


Slaughtering and meat processors 
Bakery products 

Distilleries 

Breweries 

Tobacco products 

Rubber industries 

Cotton yarn and cloth mills 
Synthetic textile mills 

Clothing industries 

Furniture and fixtures 

Saw and planing mills! 

Pulp and paper mills 

Printing, publishing and allied industries 
lron and steel mills 

Agricultural implements 

Motor vehicles 

Motor vehicle parts and accessories 
Smelting and refining 

Electrical products 

Cement manufacturers 

Petroleum and coal products 
Chemicals. 


In addition, measures have been prepared for total manufacturing, which is not a total for the 22 manufacturing industries 
just listed but a total for all manufacturing industries, those covered by this study and those not covered. 
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One explanation for the choice of industries is that suitable data are available for them covering the entire period. 
Originally, plans were made to include machinery and machine tools, sheet metal products, and jewellery and silverware, but 
a lack of essential data made it impossible. However, the principal explanation of the selection rests upon the original reason 
for the inception of this study. Some industries were selected because a large part of their output is exported, other industries, 
because their product, which is sold primarily in the domestic market, must compete with imports of the same product; some 
were selected because they are neither export-oriented nor import-competing; while a few industries export a significant 
proportion of their output and still have to compete with imports of the same products in the domestic market. The 
classification into which each industry falls can be best judged from Table 1 where the value of exports in each instance is 
expressed as a percentage of the gross value of production and the value of imports of the same group of commodities is 
expressed as a percentage of the value of total market sales of that group of products for the year.* The estimates are 
necessarily imperfect because statistics on exports and imports are published only on a commodity and not on an industry 
basis; the estimates required attributing each commodity to a particular industry. However, they are certainly accurate enough 
to indicate the relative importance of exports and imports to the production and trade of each industry. The data in Table 1 
are for 1965. 


These percentages would no doubt be different in other years than 1965, but for most industries they would not be likely 
to differ substantially from one year to another even though there may be a secular trend upward or downward. However, there 
can be no doubt that the percentages on both exports and imports for motor vehicles and motor vehicle parts and accessories 
would be considerably higher for more recent years than they were for 1965, as a result of the impact of the automotive parts 
trade agreement between Canada and the United States. 


These industries illustrate a wide variety of economic and technological characteristics. One is the considerable 
variation in the importance of labour costs to value added; in 1968, the proportion of payroll to value added, manufacturing 
ranged from almost fifty percent for bakeries to as low as nine percent for petroleum and coal products and for 
distilleries.° 


Choice of Time Period 


Not all of the analysis covers the entire period, 1949 to 1968 because certain measures were only feasible from 1961 
on; however, approximately two-thirds of the findings relate to the full twenty years. The values are in all cases annual 
aggregates or averages, there being no measurements for periods of less than one year. 


Covering a period as long as this has its disadvantages, and many of them have already been discussed. Changes in 
statistical classifications, concepts, definitions and methods of measurement create problems of statistical continuity, 
although we have taken steps to maintain as much continuity as possible. Economic conditions change with the passage of 
time, and some of the changes are sufficiently fundamental and far-reaching to affect the validity of statistical measures of 
economic activity. However, we have tried neither to measure nor to allow for this. 


Notwithstanding these difficulties and, indeed, partly because of them, we believe that a study of this kind should cover 
as long a time period as possible. The very fact that economic conditions do change over the years calls for analysis. Basic 
long-run changes cannot be distinguished from short-term or cyclical fluctuations unless the period covered is long enough 
to make such a distinction possible. 


From the analytical chapters to follow certain long-run trends in labour productivity and unit costs of production can 
be discerned as well as some cyclical fluctuations. For example, in some industries a definite downward trend in unit labour 
costs for seven or eight years may be followed by an equally definite upward trend of a similar duration; if the analysis were 
confined to a period of ten years or less, the findings would only indicate that unit labour costs were either moving definitely 
up or definitely down, depending on the stage of the cyclical movement during the time period selected. In other words, the 
longer-term cycle would not be observed. 


The years covered span almost all of the postwar period except for the first years immediately following World War II. 
They cover the Korean War, beginning in 1950, with all of its economic manifestations, the 1953 and 1957 recessions, and 
the prolonged period of economic expansion beginning in late 1961. Finally, in the words of Professor William J. Carroll,’ ‘The 
rationale for covering such an extensive period in considering the underlying characteristics of what is generally regarded as 
a short-run problem is that short-period adjustments and counter-adjustments tend to cancel so that only longer run forces 
remain. Thus, last year’s price increases may have partly stimulated this year’s wage demands, and these, by the same token, 
may induce next year’s price increases if not obviated by upward movements in productivity. Such adjustments tend to 
proceed in spurts rather than evenly, and vision may become blurred if the time perspective is too small.” 


In short, if the purpose of a study of trends in productivity and unit costs is to identify basic trends and how they might 
be affected by changing economic conditions, it is necessary to cover a period long enough to embrace conditions of economic 
expansion and contraction, of inflation and relative price stability, of high and low unemployment, and so on. The choice of 
1949 to 1968 meets this requirement rather well. 
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Table 1 


Relative Importance of Exports and Imports 
to Each Industry, Estimate for 1965 


Exports asa Value of Imports 
insdliterry Percent of as a Percentage 
Value of of Value of Total 
Production Market Sales 
Slaughtering and meat processors ........ 8.9* 4.9 
Bakery DLOGUCtS 5 oe gin, ee a ee es 0.6 0.9 
Diistillertes: wy iedrs lt aiee Ute eee 54.5 18.8 
PEWECIOS Sec a ee ene Yeah mee nny ene a ree 5 0.8 
TODaCCODIOCUCTS io oo ko ec oe a 9.2 3.9 
Rubbenindustnes 2neu.<3aee) ae ae, BE onl 15.4 
Cotton vari and clot mills’. 2 ae eee ee 25:3 
SVNthete Textile (TIS A sy secant ee ee 26.3 27.8 
Clothingsindifstries ma, ee ie. eee 0.9 Sr 
FURMICUYE 2G DkeUleS chon, oe eee eee 1.6 sa} 
Saw and planing iniills = eget eee eee 50.1 10.1 
Pulpiane PapenoniillSong. sre eae eer eens eee 67.9 S.7 
Printing, publishing & allied industries ..... Tee 23.0 
lronvand steel mill saaan. saath ee) aoe oe 10.4 20.2 
Agricultural implements ............. 59.8 To 
Motorwehlcles: cence nies le ee ee eee 8.4 13a 
Motor vehicle parts and accessories ....... 20.0 oin2 
omeiting and retming, = 0). a 2 ts eee 56.0 14.3 
Elecirical: D6ORUCTS oir dll ecacsrs Spee eee 6.6 18.3 
Cement manufacturers. 4.) . «Rie a ee 3.8 135 
Petroleum and coal products: 2... a wie eo 1.6 10.0 
Chemicaisey «cht suet abrebeainn sero ee ae 34.6 31.0 
AIPManutaccur ing: ace oct see eee ete ee N.A. N.A. 


*These percentages would no doubt be different in other years than 1965, but for most industries 
they would not be likely to differ very much. 


Choice of Labour Input Data 


Measures of unit residual cost have been produced in three ways. One is by using production workers as the labour input 
(production workers being typically hourly-rated or piece-work employees), weighting the input by the ratio of wages paid for 
production labour to value added, manufacturing; the second is by using the total labour force (production and nonproduction 
labour combined), weighting the input by the ratio of total wages and salaries paid to value added, manufacturing; and finally, 
using total labour, weighted by the ratio of total wages and salaries to value added by total activity (this last measure being 
available only for 1961 to 1968 inclusive). Measures of labour productivity and unit labour cost are produced for production 
labour and total labour, but no such measures have been produced for nonproduction labour alone. In other words, the 
productivity of salaried employees has not been measured separately. It could have been done by using the employment 
figures for nonproduction labour and the data on total salaries paid (exclusive of wages) but it was not done for these 
reasons: 


de It would have prolonged completion of this study. 


vd, It is true that production labour is not exclusively associated with the creation of value added by manufacturing 
and nonproduction labour with the residual element which, when added to value added by manufacturing, 
produces value added by total activity. Nevertheless, it is easier and methodologically more valid to associate the 
activities of most production workers with the creation of value added by manufacturing than it is to associate 
the activities of nonproduction labour with nonmanufacturing activities; salaried employees perform many tasks 
that are essentially related to creating value added by manufacturing. Furthermore, it will be recalled that the 
index of real domestic product embodies the total activity concept, and there are no separate measures of real 
output related exclusively to value added by manufacturing and value added by nonmanufacturing. 


3: No doubt it is best to measure productivity in terms of total labour input and total output, that is, by relating the 
entire labour force to value added by total activity; but productivity measurements have traditionally covered the 
productive effort of the so-called production labour force only, and there is good reason for continuing this 
practice, even though some doubts are expressed just below. On the other hand, to measure the productivity of 
a salaried labour force that is so varied as to include everyone from senior executives through the managerial, 
supervisory, technical, scientific, sales and promotion, and clerical ranks creates conceptual and measurement 
problems this study is not prepared to cope with. 


Finally, the use of numbers of workers rather than manhours as the principal measure of labour input calls for some 
comment. The measures of labour productivity are all on a per-worker basis, although some estimates based on manhours 
have been prepared for certain years, for comparison with the main series. The measurement of labour input by manhours 
is widely regarded as more reliable than by numbers of workers. A manhour is a more homogeneous unit than a worker since 
labour effort is the input to be measured and not the worker himself. 


As the length of the work-week is reduced, the number of hours of labour time expended by any one worker diminishes. 
If productivity per manhour does not change at all, and the work-week is cut in half (to use an extreme example), it requires 
twice the number of workers to turn out the same production. On a per-worker basis productivity appears to have declined 
by 50%, but on a manhours basis there is no change. In fact, productivity ordinarily increases by a modest percentage per 
year so that nothing quite so startling as suggested by the example would occur. Furthermore, while it can be argued that a 
manhour is a better, more ‘‘pure’’ measure of labour input than number of workers, manhours themselves are not 
homogeneous. Partly, this is because the effort expended by a more skilled worker is presumably more productive than the 
effort of an unskilled worker, and it is also because the effort expended by different workers of the same skill level can be 
expected to vary considerably. And it must be agreed that, up to a point, the effort and efficiency contributed by a worker will 
likely increase or improve as weekly hours of work are reduced although there must be a point of no return in such a process. 
It means that hours worked are certainly not a perfect measure of labour input any more than the number of workers. 


Finally, it makes no difference to the calculation of unit labour cost whatever measure of labour productivity is employed. 
It will be recalled that the formula for change in unit labour cost is W/Y where W is the index of the total wage (or wages and 
salaries) bill and Y is the index of real output. The value for W is not influenced by whether labour productivity, Y/L, uses, for 
L, change in number of workers or in manhours. 


Aside from these conceptual considerations, the fact is that manhours data were not available before 1961 on a basis 
that could be used in this study. (The previous chapter discusses the kind of labour input data available to which the reader 
is referred for further information.) It also happens that the manhours information available from 1961 to the present is only 
for production labour, data on manhours traditionally not being provided for nonproduction (i.e. salaried) employees. 
(However, Statistics Canada, in its reports on productivity in industry - cited elsewhere in our study - has made its own 
estimates of manhours paid for in the case of salaried, nonproduction workers as well as production workers.) This means 
that if one wishes to compare measures of labour productivity and unit cost of production for production labour and total 
labour (measures for nonproduction labour alone not having been prepared, for reasons explained above), the data on labour 
input must be on a per-worker basis. 
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Two reasons can be advanced for the lack of statistics on manhours for nonproduction labour. One is the difficulty of 
producing such statistics for people who are not paid by the hour, although it is possible to make estimates, given information 
on the standard work-week. The other reason is that the contribution of many salaried employees, such as executives, 
professionals and technicians, may bear little relation to the number of hours they work. Where the contribution of workers, 
be they senior executives or highly skilled operatives on a machine, is primarily through exercising judgment and making 
decisions, the concept of homogeneous units of labour time is fuzzy, if not meaningless. Moreover, with the increase in 
guaranteed income and employment security plans and the extension of paid time off, the number of hours paid for but not 
worked is growing steadily so that the distinction between wage earners, whose pay is supposed to be based on hours worked, 
and salaried workers, whose pay is not by the hour, becomes increasingly blurred.” 


It has sometimes been suggested that the categories of ‘‘production’”’ and ‘‘nonproduction” labour be eliminated 
because all workers in the establishment or the firm make a contribution to production. While the contribution of the people 
traditionally employed in salaried categories may be less direct, this is not always so; with technological advance and the 
application of computer systems to the production process, increasingly the functions performed by so-called production 
labour will resemble the functions performed by large nubmers of so-called nonproduction labour. 


This chapter opened with the assertion that statistics on productivity embody a compromise. Indeed, the very concept 
of labour productivity, whether measured by manhours or number of workers, is a compromise, each measure having its 
merits and shortcomings. Since manhours data are available from 1961 on, any future studies of this kind produced in the 
Canada Department of Labour are likely to be based in part on manhours, but certainly measurement in terms of numbers 
of workers will not be abandoned. 


Footnotes 


‘This title is not found as such in the manual because certain three-digit industries found in major group 8 (wood industries) 
were combined for purposes of this study while others in the group were excluded, which meant giving a name to this industry 
group which is not found as such in the S.I.C. Manual. 


2We are indebted to Professor William J. Carroll for these computations which were made as part of a study carried out by 
him for the Canada Department of Labour as part of this research project. The estimates of value of exports and value of 
imports were derived by Professor Carroll by converting data presented by commodity classification to an industrial basis. 


3Complete data on these proportions are shown in Table 34. 


“Quoted from ‘‘A Study of Changes in Unit Costs and Prices in Manufacturing Industries’, prepared by Professor Carroll for 
the Canada Department of Labour. 


°A further consideration of no small significance is that published data are available on total man-hours paid for (worked and 
not worked) but not just on man-hours worked. 
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CHAPTER SIX 


Production, Prices, Employment and Wages 


We now begin our analysis of the statistics compiled for this study. Before labour productivity, unit labour and unit 
residual costs are discussed, it is logical first to examine trends in production (both real output and value added), employment 
and wages, from which the productivity and unit cost indexes are derived. Prices (both implicit, value-added price and industry 
selling price) must then be examined because it will be recalled that calculation of the index of unit residual cost depends in 
part on the index of implicit price (value added per unit of real output). Aside from that, analysis of price movements is an 
essential part of this study which has as its basic theme the performance of price and its cost components. 


Production and value added’ 


Indexes of production (i.e. the Statistics Canada indexes of real domestic product), of value added by manufacturing 
and value added by total activity are in Table 2. The production index is the numerator in calculating change in output per 
worker (Y/L) and the denominator in calculating changes in unit labour cost (W/Y). The index of value added is the numerator 
in value added per unit of output (VA/Y) which is called the implicit (value-added) price index. 


As might be expected, increases between 1949 and 1968 in production varied greatly among the industries. The 1968 
production index, averaged for the 22 industries, was 277.4 (standard deviation, 105.3, coefficient of variation, 38.0 percent), 
with the largest increase recorded for motor vehicles (509.3), and the smallest for agricultural implements (115.9). Expressed 
in percentages rather than as index numbers, production increased an average of 177.4 percent for the 22 industries, which 
is very close to the average of 170.6 percent for all manufacturing, comprising the industries covered as well as those not 
covered by this study. Motor vehicle production increased 409.3 percent and agricultural implements, only 15.9 percent. 


Between 1961 and 1968 (1961 being chosen because it marked the beginning of a prolonged general economic 
expansion and also some new Statistical series), output increased by an average of 62.4 percent for the 22 industries (average 
index, 162.4, standard deviation, 54.5, and coefficient of variation, 33.6 percent), with motor vehicles again exhibiting the 
greatest increase, 245.5 percent, and cotton yarn and cloth mills, the smallest, at 6.6 percent. 


It is noteworthy that the degree of interindustry variation in growth of production, as illustrated by the coefficient of 
variation, was not too different for 1949-1968 and 1961-1968, 38.0 percent compared with 33.6 percent. 


The greatest increase over 1949 was not in all cases in 1968 because in some industries the level of output for that year 
was less than for one or more previous years. The industries for which 1968 was not the highest production year and the years 
in which production was greater, are as follows: 


tobacco products - 1965, 1966, 1967 

rubber industries - 1967 

cotton yarn & cloth mills - 1962 to 1967 inclusive 
saw & planing mills - 1965, 1967 

agricultural implements - 1965 to 1967, inclusive 
cement manufacturers - 1964 to 1966, inclusive. 


The small increase in output for the agricultural implements industry of 15.9 percent for 1968 compared with 1949, has 
already been noted; however, the increase is greater if 1966 is used as the basis of comparison when output was 34.3 percent 
greater than in 1949. Furthermore, production for that industry in 1968 was 92.2 percent greater than in 1961, which was 
notably in excess of the average increase of 62.4 percent for the 22 industries, but this is no doubt because of the low level 
of production in that industry in 1961. It will also be observed from Table 2 that the indexes for cement manufacturers are 
significantly higher for 1965 and 1966 than for 1968. 


Attention is drawn to the industries where higher values are found for at least one year before 1968 because further 


in this study, comparisons of labour productivity and unit costs are made between 1949 and 1968 and 1961 and 1968, but 
it is not to be assumed that 1968 always represents the highest point an industry attained during this period. 
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Industries with an increase in output between 1949 and 1968 exceeding the average of 177.4 percent are designated 
below as H; similarly, if they exceeded the 1961-1968 average of 62.4 percent, and they are designated by L if they fell below 
the average: 


1949-1968 1961-1968 


Slaughtering and meat processors 
bakery products 

distilleries 

breweries 

tobacco products 

rubber industries 

cotton yarn and cloth mills 
synthetic textile mills 

clothing industries 

furniture and fixtures 

saw and planing mills 

pulp and paper mills 

printing, publishing and allied industries 
iron and steel mills 

agricultural implements 

motor vehicles 

motor vehicle parts and accessories 
smelting and refining 

electrical products 

cement manufacturers 

petroleum and coal products 
chemicals 


To anticipate some of the data on labour productivity, a moderately significant association was found between growth 
in production and increase in output per production worker. For the 1949-1968 period the coefficient of correlation (R) of the 
former on the latter was .650; R* was .423, meaning 42.3 percent of the increase in output per production worker can be 
associated with the increase in production. For 1961-1968, R was .698 and R* .487. This report does not try to explain the 
‘“‘causes’’ of changes in labour productivity, because it would require an examination of considerable data not used here and 
calls for some data that are not easily available; it would indeed constitute a separate research project.* However, it is easy 
to compare trends in production and productivity since they are part of the study. 


Labour productivity is likely to increase when output is growing rapidly because economies of scale associated with 
larger volumes of output can be achieved. Conversely, when new equipment is introduced or new methods are applied, causing 
productivity to increase, it facilitates the rapid expansion of production. 


The data on value added do not seem to call for special comment except for a reference to smelting and refining. A very 
large drop in the index for value added, manufacturing, occurs between 1960 and 1961, from 250.4 to 134.2. This results from 
a new method of valuation for the industry,’ producing substantial downward revisions of some data. It can be seen that a 
similarly drastic drop does not occur for the index of production. Because indexes of labour productivity and unit labour cost 
are not influenced by trends in value added, there is no problem of a break in the continuity of these series. However, the 
discontinuity in the value-added series does affect the computation of implicit (value-added) price and unit residual cost; 
therefore, they have been produced only for 1961 to 1968 for this industry. Because of these exclusions, smelting and refining 
is not included in any of the averages for industries studied, covering the 1949-1968 period even in the case of measures of 
labour productivity and unit labour cost. It would be too confusing to include the industry in some of the averages and not 
in others. Since the revisions took effect in 1961, measures beginning in that year need not be treated with the same reserve; 
therefore, data are presented for smelting and refining for 1961-1968 on all measures and the industry is averaged in with 
the other 21 that have been studied when comparisons are made. 


Employment 
Labour input can be measured by numbers of workers employed or, with respect to production workers, by manhours 
paid for (data on manhours worked not being available). This study relies almost entirely on numbers of workers, rather than 


manhours, for reasons explained in the previous chapter. 


Changes in production-worker and total employment are set forth as index numbers in Table 3 and there is some 
analysis in Table 4. 
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Little analysis is required because these raw data are provided for the reader’s information if he wishes to consult them as 
he follows the exposition in subsequent chapters on labour productivity and unit costs. 


The increase of 32.8 percent in total employment for all manufacturing from 1949 to 1968 compares with an increase 
of 44.9 percent for the industrial composite (forestry; mining, including milling; manufacturing; construction; transportation, 
communication and other utilities; trade; finance, insurance and real estate; and services). However, from 1961 to 1968, 
manufacturing kept pace with the industrial composite, the Statistics Canada employment indexes for 1968 (on a 1961 base) 
being 122.7 for the composite and 122.1 for manufacturing.* 


Of course, employment trends showed great variation among the industries examined. Between 1949 and 1968 
production-worker employment increased as much as 144.5 percent for motor vehicle parts and accessories while it decreased 
by 48.0 percent for cotton yarn and cloth mills,; total employment changes ranged from an increase as high as 162.1 for the 
same industry, motor vehicle parts and accessories, to a decrease of as much as 41.9 percent, also for cotton yarn and cloth 
mills. 


The difference between employment in the highest and lowest years of the 1949-1968 period is shown in Table 4 for 
each industry. The low year is shown first in brackets, followed by the high year; in the case of cement manufacturers and 
petroleum and coal products, more than one year has the same high or low value. Where there was a steady growth in 
employment, the lowest year is likely to be 1949 or a year close to it and the highest year 1968 or one just preceding it; the 
converse applies in the case of a steady decline. The low and high years are the base and terminal years (1949 and 1968) 
or closely approximate them in: slaughtering and meat processors, bakery product, furniture and fixtures, pulp and paper 
mills, smelting and refining, electrical products, and chemicals. The converse (a high base year and low terminal year) is found 
in: breweries (for production labour only), tobacco products, and cotton yarn and cloth mills. In the other industries 
employment fluctuated sufficiently to display either a cyclical pattern or no pattern at all. 


Because productivity and unit costs are examined on the basis of production workers and of total labour, a few 
comments on the relative employment trends of these kinds of labour are in order. It is readily apparent from Table 4 that 
total employment increased more rapidly or decreased less than employment of production workers. If nonproduction labour 
were examined separately, obviously the difference from production labour would be even greater. 


In most industries there was a gradual increase in the proportion of nonproduction workers; in some the trend was 
rather strong, and only in a few was the trend downwards. The trend in each industry is examined in Table 5. For all 
manufacturing the proportion of production-worker employment declined only slightly, from 81.1 to 77.7 percent; however, 
for individual industries the proportion declined by as much as 19.6 percent (from 76.7 to 61.7) in distilleries and 18.9 percent 
(from 73.6 to 59.7 in 1967) in petroleum and coal products. In only four industries, slaughtering and meat processors, bakery 
products, clothing industries, saw and planing mills, was there an increase in the relative employment of production workers, 
but in the case of bakery products there was a zero trend rate of change; while there was a rather high actual trend value 
for slaughtering and meat processors, it was of little significance, as indicated by the low goodness of fit ratio. 


For all manufacturing the proportion of nonproduction workers in 1968 was still only a little more than one-fifth, at 22.3 
percent. But it ranged from a high of 51.2 percent in printing, publishing and allied industries, to a low of 6.7 percent in the 
clothing industries. By far the greatest increase in relative nonproduction-worker employment was in cement manufacturers, 
where it more than tripled, from 7.0 percent in 1949 to 23.0 percent in 1968; the annual trend rate of increase was 16.9 
percent and was quite significant statistically, with an R value of .97. The fact that the trend rate of increase was greater for 
16 of the 22 industries than it was for all manufacturing, combined with a definite and statistically significant decline for only 
two industries, clothing and saw and planing mills, suggests either that the increase in the relative employment of 
nonproduction workers must be less for many of the manufacturing industries not covered by this study or that the most 
pronounced trend towards employing relatively more nonproduction workers was in those industries with relatively light 
employment, thus influencing the trend for all manufacturing less than those industries where relative employment shifts 
were less pronounced. 


In the following chapters productivity and unit costs of production are calculated separately for production labour and 
all labour. While we do not try to explain the differences in these measures, it is reasonable to speculate that the productivity 
of production labour alone may often increase more than that of all labour because of the contribution of professionals, 
technicians and other ‘‘nonproduction” specialists who are making up an increasing proportion of the labour force. It is a 
notion worthy of investigation in other research. 


In Table 6 production-worker employment by number of workers is compared with employment by number of manhours 
paid for. Such a comparison is only possible for production-worker employment, which has been pointed out already, and only 
beginning with 1961. In most industries there was not very much difference, as can be seen from Table 7, where the 1968 
index of production-worker employment is itself indexed on the index of manhours paid for. In only three industries, tobacco 
products, saw and planing mills, printing, publishing and allied industries, was the difference more than five percent; in seven 
industries the differences was less than one percent and in one industry, distilleries, there was no difference. 
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Table 7 


Employment by Number of Workers, 1968/1961, 
Compared with Manhours Paid For 
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If the number of workers increases more than the number of manhours, productivity shows a greater increase when 
expressed as output per manhour than as output per worker. In fact, the relative difference between the two measures of 
labour productivity is equal to the relative difference between the two measures of employment.° Therefore, only if there is 
a substantial difference between the two measures of employment, can we expect much difference between the alternative 
measures of change in labour productivity. It is worth repeating that the alternative measures of labour input have no bearing 
on calculations of unit labour cost because only the employer outlay for labour (the wage bill) is compared with change in 
physical output.° 


Wages and salaries 


To measure trends in labour productivity it is necessary to compare changes in total output with changes in total 
employment. For a similar measure of unit labour cost it is necessary to compare changes in total output with changes in total 
compensation to labour (be it wages only for production workers or aggregate wages and salaries for all workers). 


Table 8 contains indexes of total wages and of total wages and salaries, and is comparable to Table 2 covering 
production and Table 3 covering employment. The data in Table 8 are indexes of the total wage bill or wage and salaries bill 
for each industry for each year, they are not indexes of wages or of wages and salaries per worker. As might be expected, the 
highest index for almost every industry is 1968 or a year or two immediately preceding. In many industries this is because 
increasing total employment combined with rising wages and salaries per worker, and even in industries where total 
employment declined, the decline was not sufficient to offset the increase in compensation per worker. 


In 15 of the 22 industries and in all manufacturing total wages and salaries increased faster than total wages alone. 
For all manufacturing, by 1968, total wages and salaries had increased 6.4 percent more, since 1949, than wages only. For 
the 15 industries the average margin over wages alone was 17.6 percent, with, however, a wide variation shown. Here is the 
percentage margin for each industry: 


distilleries - 17.0 

breweries - 20.0 

tobacco products - 7.2 

rubber industries - 1.7 

cotton yarn and cloth mills - 18.7 
synthetic textile mills - 22.7 

furniture and fixtures - 2.7 

printing, publishing & allied industries - 14.6 
iron and steel mills - 20.5 

agricultural implements - 11.1 

motor vehicle parts & accessories - 59.8 
smelting and refining - 17.2 

electrical products - 7.9 

cement manufacturers - 25.5 

petroleum and coal products - 17.9 


There were seven industries where the increase in the total wage bill between 1949 and 1968 exceeded that for total 
wages and salaries. The average excess was 4.3 percent, and, except for clothing and chemicals, the percentages were all 
small, as the following illustrates: 


slaughtering and meat processors - 3.9 
bakery products - 4.1 

clothing industries - 11.8 

saw and planing mills - 2.1 

pulp and paper mills - 0.7 

motor vehicles - 0.7 

chemicals - 7.0 


It might be an interesting exercise to try to explain these different movements of wages and of salaries because it might 
shed light on changes in technology, organization and methods, and help explain differential trends in productivity. However, 
the differences are mentioned here only because they have an important bearing on different trends in unit labour costs for 
production labour only and for total labour. 


While it is essential to the computation of unit labour cost indexes to have indexes of total labour compensation, as 
provided in Table 8, it aids in the understanding of the relation between movements in productivity, unit costs and unit prices 
to analyze changes in the components of compensation per worker. It was not possible for salaried (i.e. nonproduction) 
workers alone but it was for production workers. 
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In Table 9 the first column for each industry contains indexes of wages per worker (i.e. the total wage bill divided by 
total wage-earner employment). These indexes are based on annual values, aggregate payroll for the entire year, divided by 
total employment. Wage earners, or production workers, as they are called here, are ordinarily paid by the hour and even if 
they are on piecework or an incentive pay system, their pay can be expressed in hourly terms. The compensation such workers 
receive in a year depends primarily on how many hours they are paid for, including the number for which pay is at a premium 
rate such as time and one-half or double time; it also depends on bonuses they might receive, etc. Statistics Canada publishes 
monthly data on average hourly earnings, each figure representing the pay received by employees in one week of the month, 
divided by the number of hours paid for in the week (the number of hours consisting not only of those that are worked but 
those that are paid for but not worked, such as holidays and vacations). Simple averages of the twelve monthly figures are 
published to provide average hourly earnings figures for each year for each industry.’ 


From Table 9 we can compare the index of annual wages per worker with that of average hourly earnings. Where the 
hourly earnings index rose faster it suggests that either hours paid for were decreasing from year to year (weekly pay 
remaining constant) or the number of hours paid for at premium time was increasing, or at some time during the year the 
hourly wage rate was increased sufficiently to raise the hourly earnings annual average, hence the index, more than the value 
for annual compensation per worker. 


In addition to these factors, a change in the skill-mix of the labour force - say, a shift towards more employment of more 
skilled, more highly paid workers - can enhance the indexes of annual wages or hourly earnings per worker. If we are to know 
how much payroll has increased because of straight increases in wage rates, we need a measure of change in occupational 
wage rates. Such an index is prepared by the Canada Department of Labour, covering production worker jobs.® This appears 
in the third column for each industry in Table 9. These indexes are then analyzed in Table 10 and trend rates of change per 
annum, in Table 11. 


These tables (and most of the others in this chapter) are here primarily for the use of the researcher who wants to 
examine the position of and trends in labour productivity and unit costs more fully than is possible in this study. For example, 
any research into possible relations between changes in productivity and wages requires the data in Tables 9 and 10; similarly, 
as regards further research into the relation between wages and prices.” Therefore, discussion here is limited to a few 
observations. 


The first column of Table 10 compares the change in annual wages per worker (1968 over 1949) for each industry with 
the average for all manufacturing. Ten of them were in excess of the all-manufacturing average (that is, the relative index had 
a value of more than 100.0), eleven fell below, and one was exactly in line. This is not a comparison of levels of wages, but 
of increases; thus, iron and steel mills which, in 1968 paid wages higher than the all-manufacturing average, showed an 
increase in annual wages per worker that was less than the average increase, while saw and planing mills, with somewhat 
below average wages, had an above-average increase in annual wages per worker. Of course, what has just been said and what 
immediately follows might not apply if the comparisons were between years other than 1949 and 1968. 


In the second column of Table 10, increases in average hourly earnings, as reported by Statistics Canada (see reference 
in footnote 7), are compared with increases in annual wages per worker. This comparison was not possible for distilleries, 
motor vehicle parts and accessories, and cement manufacturers. For the other 19 industries 14 showed a greater increase 
in average hourly earnings, with the other five, of course, showing a lesser increase, while for all manufacturing the hourly 
figure increased very slightly less than the annual one. The factors that would cause the one index to differ from the other 
have already been mentioned. No doubt the reduction of the standard work week (number of hours normally worked per week) 
was an important factor. An exact comparison between 1949 and 1968 is not possible but it is Known that the standard work 
week for male nonoffice employees in manufacturing averaged 45.0 hours in 1949 and 41.1 in 1965.’° In 1968 and the years 
immediately preceding, much overtime, at premium rates, was worked in some industries; there would have been less of this 
in 1949 because the standard work week was longer and also because the economy was operating under less pressure. 


The other important reason for a difference between the hourly and annual series is a change in the straight-time rate 
of pay. Since most increases do not take effect on the first day of the year, it means that the later in the year the increase 
is put into effect, the smaller its influence on total wages received in the year. The index of hourly earnings, used in computing 
column (2), is based on a simple average of the 12 monthly figures, while the index of wage rates used for computing column 
(3) is based on wages paid on October first of each year. The values in column (3) are lower than the values in column (2) 
for 14 of the 19 industries for which information was available, and the value is also lower for all manufacturing. This suggests 
that premium rates for overtime work and/or enrichment of the skill-mix are part of the reason for the rise in average annual 
wages per worker. 
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Table 10 


Relative Increase (1949-1968), Wages Per Worker 


(1) (2) (3) 

Blatiqhtening sc meat OrOGCSSONS nay en eee ean cee Gar gee ee sa 95.6 106.4 103.2 
BakGey DrOCUGTS hana cence ote See Mule cnt e Mer ese secede, isi.bmt Weta 100.6 108.2 105.9 
DoIStUe TGS ek Pin cae ae, ace Sen a eee PR teeta re ei On ee 8S 11336 — ~ 

Breweries Sgr ete te ee, ae hace ee hee eta eee eee aie: oo i ate 108.6 103.6 103.9 
aC OLOCUICES eer aie rene meres eee Perse aerate a ean ins 114.0 108.4 108.6 
Rib Deringusthies® Baus peematt a. ole Cie a steerer n, vind erie eh ete ees Pesaran os) he 102.4 92.5 87.6 
PaeGiamiplenwelac ele ravapiloe ow wees eee i Gos ese fy Geehcwo sera o anc Weerme caged 85.8 106.4 104.3 
SU NthericrrexCile (iUllS. ec mee cei ete es ea! Rice We ante ues cee es 86.6 1397. 100.0 
OUICAMCUSEELES = legs cx eee sheets ante nike veges eee Pm wie er eae 83.9 TOs 99.8 
PU ncuineraniC tix Ures) metathesis Seen Leas hago ost waa Sai samt der aee re 92°38 98.1 98.0 
AVAL ICN CLAUD MCREIT NES ctor cause Gres See saps mays, MC mieten ies, er mer vitae gees Sheu 105.5 98.5 92.0 
Dimer ariciet) at Or LVN Sipe a ee ste ak ean clay, Seabee er peta eerie aust trate 97.2 ise 108.5 
Prntingsoubiishing Scallied industries: cl see em © coe cece alee ees = A 100.0 102.6 97.4 
PROMMALCEStCeh INS merce atee aie) pak eet eden = lecun ete. Sols Gat Te aor Sates Obri 110.8 102.7 
Seri CULAMN DCI CltSapetee foe 688 serake heen cutee, Beart teed vee, leah eee 923 108.1 111.4 
MOCO VGIICIES Men GN he teierncrte ae. Ssoe hd eae woth we Genet ee, Gt Bee ae Ss MESES) 88.3 84.9 
Motor venicie parts G- accessOniess 4 ses & enya res sae we 104.3 = 94.4 
Sie TUNG AR ORTON UI woh select Sethe et elngda oa uke Gln lass meee ac eda 93.1 105.9 = 

Plecrnical DIGUUCUS) fins les the © baton Dear fan segues ere 9 eh oh wera eo! aes SZ ok 101.0 103.5 
Goment manutacturersut sc acste circ, Wo seehaladt octet ve oo Raraley vhs Giles wel tan = 99.0 = = 

Perolenim-and Coal products 4. e. S cune © 2 as Gums weer ere: pie Bose 119.8 94.2 87.1 
Gihewiicd Some earnestness A ence owe eR eo ee sa ee Be 10333 103.6 102.1 
PT ae lQUO he (es ULL 0! | o Sacte dhe cacarnrmecnade cries (Om Stemi Ieee caw Monee cae 100.0 99.7 96.5 


Explanation of columns: 


(1) Index of annual wages per worker for the industry, compared with the index for all manufacturing (W/L). where the numerator is the 
J 


(W/L) 
x) 
index for industry j and the denominator is the index for all manufacturing (not the average for the 22 industries covered by this study). 
(2) Index of average hourly earnings, as a proportion (times 100) of the index of annual wages per worker. 
(3) Wage rate index as a proportion (times 100) of the index of annual wages per worker. 


All these measures are derived from the indexes in Table 9A. 
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Prices 


The indexes of implicit (value-added) price, or of value added per unit of output, are presented in Table 12, there being 
two series for each industry, one based on value added by manufacturing, covering the period from 1949 to 1968, the other 
based on value added by total activity, covering the shorter period, 1961 to 1968, because the total activity concept was 
introduced in 1961. A summary giving 1968 values over 1949 and 1961 appears in Table 13. 


Not surprisingly, the indexes show great interindustry variation. Between 1949 and 1968 the index based on value 
added, manufacturing declined by as much as 31.0 percent for synthetic textiles and rose as much as 104.4 percent for motor 
vehicle parts and accessories. The increase for all manufacturing was 33.0 percent and ten of the 22 industries showed 
increases less than this. For 1961 to 1968 the increase was 6.2 percent for all manufacturing, with implicit price changes 
ranging from a reduction of 17.8 percent to an increase of 45.6 percent, with nine of the 22 industries showing indexes lower 
than that for all manufacturing. The increase (1968 over 1961) for all manufacturing based on value added by total activity 
was 10.5 percent, higher than the 6.2 percent based on value added, manufacturing. 


Anyone who has read up to this point realizes that the prices examined here are not only an analytical concept (hence 
the term, “implicit” price) but are rather far removed from the final retail price paid by the ultimate consumer. The retail price 
reflects the combined effect of production costs and markups from the initial extractive operation (be it mining, logging, 
fishing, farming, etc.) through various stages of processing, distribution to final sales. The part of the retail price of concern 
to this study is that part accounted for by the activities of the establishments that make up each of the industries under 
examination; all of which is explained in some detail in Chapter Three. 


It is worthwhile to compare the implicit (value-added) price indexes with some indexes of wholesale and retail price 
where this is possible. 


Our first comparison is with wholesale price. It will be recalled that a wholesale price reflects not only the labour and 
other costs of production in the establishment (which is, of course, what constitutes the implicit price) but also the costs of 
raw materials, fuel, energy and other inputs from outside the establishment. The difference between the implicit and 
wholesale price can be attributed to costs of raw materials, fuel and energy inputs plus possible markup on the f.o.b. plant 
price. Wholesale price indexes are for commodities, of course, but Statistics Canada has combined groups of these indexes 
so as to reflect the wholesale price change of the output of industries; these are called industry selling price indexes."? 


A comparison of the implicit (value-added) price and industry selling price indexes appears in Table 14. For the period, 
1961 to 1968, the implicit price indexes can be compared with the ISPI. The latter index was introduced in 1956, so it cannot 
be used for comparisons back to 1949, the first year for this study. The table does include a comparison of the ISP! with the 
implicit (value-added, manufacturing) price index for 1956 to 1968; the other implicit price index cannot be used in this 
comparison because the total activity concept, it will be recalled, was introduced in 1961. 


There is no ISPI for all manufacturing as such, so a comparison of price indexes at that level is not possible. Nor is such 
an index published for clothing, printing, publishing and allied industries, or for electrical products that can be used in the 
1961-1968 comparison; nor for the rubber industries, furniture and fixtures, cement manufacturers, petroleum and coal 
products, and chemicals for the 1956-1968 period; and smelting and refining has also been excluded because of a break in 
the value added, manufacturing series for that industry between 1960 and 1961, affecting the continuity of the implicit price 
index. The brief analysis that immediately follows makes use of only the implicit price index based on value added, 
manufacturing. 


For 14 of the 19 industries for which data are available the ISPI increased more than the implicit price index from 1961 
to 1968, and for eight of the 14 industries for which a 1956 to 1968 comparison was possible, the ISPI was greater. Where 
the ISPI is greater than the implicit index it must be due to higher unit costs of raw materials and/or fuel and energy inputs 
than of unit costs in the manufacturing operation within the establishment; or it must be explained by markups on the price 
at the plant that cannot be included in value added. 


With respect to the 1961-1968 period, for the 14 industries where the ISPI exceeded the implicit price index, the average 
excess was 7.6 percent, and for the five where the implicit price index exceeded the ISPI, the average excess was 8.9 percent. 
The industry where the ISPI exceeded the implicit price index the most was motor vehicles where the margin was 23.8 percent, 
and the industry where the implicit price index exceeded the ISP! the most was motor vehicle parts and accessories where 
the difference was 17.0 percent. 


The fact is that most of the implicit and industry selling price indexes moved closely together. Of the 19 industries for 
which 1961-1968 comparisons were possible, only in the case of seven of them were the differences between the indexes 
greater than five percent. (That is, one index measured as a percentage of the other, not a difference in percentage points.) 
But in five of these, agricultural implements, motor vehicles, motor vehicle parts and accessories, smelting and refining, and 
petroleum and coal products, the difference was large enough to suggest some important developments in the organization 
and integration of these industries. With these exceptions, it would seem reasonably safe to say that much of what this study 
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says about the behaviour of the cost component of value-added price would not be substantially different if said with respect 
to wholesale price instead; except, of course, that with respect to the latter price, the relative importance of factor cost at the 
establishment level is diminished. 


In concluding this comparison of the implicit (value-added) price with other prices, we offer some direct comparisons 
with one of the consumer price sub-indexes that measures change in retail prices. Reflecting 1968 values indexed on 1961, 
they are as follows: 


Table 15 


Measures of Price Change Compared 


Implicit " 
eee Consumer price 
price index S.Pib : 
subindex* 
(VA mfg.) 
Distilleries® <.. 04 .. Oates. eco ee 104.6 11032 123.9 (liquor) 
BreWerleSar,- ou eneea ee eae ere ee 107.8 109.1 W122 (beer) 
Tobacco prodgucts. "su. se. 2 a ees 115.5 119.5 126.8 (tobacco) 
Cotton yarn and cloth mills ....... 106.0 108.3 IE (cotton textiles) 
Synthetic textiiaomniSaa oe a: oes Go. 90.1 93.1 109.9 (synthetic textiles) 
(Gowan NeW Sis oaooanooeagonage 1268 N.A. 1214 (clothing) 
FilunmituireramcanixcUneSe seman ncmene neem 113.0 i 2eZ. 120.3 (furniture-home 
furnishings) 
Motor-venicleses: 82... 0) Aes oe 82.2 101.8 96.5 (new passenger car) 
Petroleum and coal products ....... Son 98.1 95.0 (fuel oil) 


1533 (gasoline) 


*These indexes are obtained from Statistics Canada: Prices and Price Indexes, (Catalogue No. 62-002), Table 9 


In the case of distilleries, breweries and tobacco products the output of each industry is sufficiently homogeneous that 
it is safe to assume that each price index is related to the same product but at different stages of its reaching the retail market. 
We can probably make the same assumption for cotton yarn and cloth mills, synthetic textile mills, and the clothing industries 
although much of the output of each of these industries is not measured by the consumer price index, something that probably 
applies even more to furniture and fixtures. In the motor vehicles industry the output consists of trucks and other vehicles 
as well as some kinds of passenger cars not priced by Statistics Canada for purposes of the consumer price index. 
Nevertheless, the product or products covered by the C.P.I. constitute a sufficiently large part of total output that a comparison 
of these indexes seems reasonable. This principle may not apply to the same degree with respect to petroleum and coal 
products although fuel oil and gasoline are indeed large items in the total output of that industry. 


The possible reasons for the difference between the implicit and wholesale (i.e. industry selling) prices have already 
been suggested. Where the retail price, as illustrated by the consumer price sub-index is higher than one or both of the other 
indexes, it can be the result of higher costs of retail selling, a higher rate of return (i.e. profit) to retail establishments, 
increased sales tax, or a combination of the three. It is not within the purview of this report to investigate these questions. 


We must reiterate that, except for the brief analysis of wholesale and retail prices just concluded, our concern is only 
with that part of price behaviour attributable to the establishments making up each industry that is studied. That part of price 
behaviour is, of course, the implicit (value-added) price. As the preceding demonstrates, even if it does nothing else, 
conclusions drawn from this study do not apply, as such, to the retail prices paid by the consumer. Of course, they have a 
bearing but how they apply in each case requires additional study. 


The annual trend values for implicit price change are shown in Table 16. The first series, based on value added, 


manufacturing and covering 1949 to 1968, do not show as clear a trend as the second series based on value added, total 
activity, covering 1961 to 1968. The goodness of fit, as indicated by R, averaged for the 21 industries, is .639 for the first series 
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and .800 for the second.’* The difference between the R values for all manufacturing is not as great, .913 for the first series 
and .984 for the second. As subsequent discussion of other trend values points out, there are reasons for expecting a better 
fitting trend since 1961 because of the underlying economic expansion that began in that year and continued through to 1968, 
while the period from 1949 to 1960 displayed marked fluctuations in aggregate economic activity that would interfere with 
the establishment of longrun trend patterns. 


Nevertheless, a number of industries show a highly significant trend for the 1949-1968 period. Industries with an R 
value of .9 or over certainly fall into this group; it means that at least 81 percent of their implicit price change can be associated 
with the passage of the years. As can be seen from Table 16, these industries are: bakeries, furniture and fixtures, printing, 
publishing and allied industries, motor vehicle parts and accessories, and cement manufacturers, and all manufacturing itself. 
All of these show upward implicit price trends and, except for furniture and fixtures, all rather high annual rates. Those with 
R values of at least .8 but less than .9 can also be regarded as showing a significant trend, with at least 64 percent of implicit 
price change associated with time. These industries are: distilleries, breweries, clothing, pulp and paper, and iron and steel 
mills. As with the previous group, they all show a rising trend but, except for iron and steel mills, the annual rates of increase 
are closer to the all-manufacturing rate. 


A negative annual trend rate for 1949-1968 is shown for five industries, rubber, synthetic textiles, saw and planing mills, 
electrical products and chemicals, but the rates are not of great statistical significance, as can be seen from the R values in 
the table. Because of the serious break in data on value added for smelting and refining, a trend rate for 1949-1968 for implicit 
price was not computed for the industry. 


It is not entirely accurate to compare 1949-1968 with 1961-1968 trends from the two series in Table 16 because each 
is based ona different measure of value added. However, from Table 13 it can be calculated that there is an average difference 
of only .3 percent between 1968 indexes (on base 1961) computed the alternative ways. In only three industries is the 
difference more than two percent, and they are (showing the percentage by which the index based on value added, total 
activity differs from that based on value added, manufacturing): 


saw and planing mills - 3.6 percent 
agricultural implements + 7.0 * 
motor vehicles +13.7 oe 


When these are eliminated, the average difference for the remaining industries is only .1 percent. Therefore, it is reasonable 
to compare the two series of trend values in Table 16, although with caution when it concerns the three industries named 
above. 


In the following twelve industries the rate of price change for 1961 to 1968 moved downward from the rate for the longer 
1949-1968 period: 


slaughtering and meat processors 
distilleries 

breweries 

synthetic textile mills 

pulp and paper mills 

printing, publishing and allied industries 
iron and steel mills 

motor vehicles 

motor vehicle parts and accessories 
cement manufacturers 

petroleum and coal products 
chemicals. 


The difference was too small to be significant for distilleries and breweries. For synthetic textiles it meant a more rapid rate 
of price decrease and for motor vehicles and petroleum and coal products it meant a reversal from a rate of increase to a rate 
of decrease. For reasons given above, the difference for motor vehicles and motor vehicle parts and accessories must be 
considered with caution. For motor vehicles an examination of Table 12 suggests that if the annual rate of change in implicit 
price for 1961-1968 in Table 16 were based on value added, manufacturing rather than value added, total activity, the reversal 
from a rate of increase to a rate of decrease would be even greater. On the other hand, for motor vehicle parts and accessories 
what appears to be a reduced rate of price increase might turn out to be no change. (Between 1961 and 1968 the implicit price 
for that industry, based on value added, total activity increased 25.1 percent but, based on value added, manufacturing, it 
increased 26.2 percent.) For chemicals it was a shift from no change to a rate of decline. 


For the other nine industries there was an upward movement in the rate of implicit price change: 
bakery products 


tobacco products 
rubber industries 


88 


cotton yarn and cloth mills 
clothing industries 

furniture and fixtures 

saw and planing mills 
agricultural implements 
electrical products. 


For the rubber industries there was an apparent reversal from a rate of decrease to a rate of increase, for electrical products 
it was a slight slowing down in the rate of decrease, and for saw and planing mills it meant a shift from no price change at 
all to a rate of increase. (For this last industry it can easily be inferred from Table 12 because the index shows that value added 
by manufacturing increased 45.3 percent between 1949 and 1968 and 45.6 percent between 1961 and 1968, indicating that 
all the net price increase took place in the latter period.) 


Computed trend values (i.e. annual rates of change as calculated by least squares) along with index numbers appear 
for the first time at this point in the study. The uses and pitfalls of such analysis are discussed at greater lengths in the 
following chapters where trend values are examined for various purposes, but a few preliminary words are in order at this 
point. 


The comparison of one specific year with another by the use of index numbers is always open to the charge that the 
years compared are not typical, that the use of other years will either reduce or magnify the differences. Therefore, a computed 
trend rate based on all the actual year-to-year changes for the period covered is expected to indicate more accurately the 
averge annual rate of change than can be obtained by comparing one particular year to another. 


However, trend values mean something only if there is a discernible trend. The simplest trend is straight-line or linear, 
and if it has a high degree of statistical significance, the actual values for each year can be expected to approximate closely 
the computed trend values. The trend may be nonlinear; for example, the growth rate may be speeding up or slowing down, 
which means the trends follow an exponential curve. In such a situation the actual values will not fit too closely the calculated 
trend rate based on a simple linear trend, so there will be a low value. Another type of nonlinear trend is cyclical, which means 
a linear trend value will show a poor fit. 


SN ee eee __ 


Footnotes 


The distinction between production, or real output, and value added is made in Chapter Four and needs no repetition 
here. 


2Such a study was published by the Economic Council of Canada towards the end of 1971; Harry H. Postner: Canadian 
Manufacturing Productivity - Some Preliminary Results (Staff Study No. 31). While the author of this study was aware of the 
Postner project, the two studies were prepared entirely independently of each other. 


3D.B.S.: Manufacturing Industries of Canada, 1964, pages 8-9. 


4Statistics Canada: Employment and Average Weekly Wages and Salaries (Catalogue No. 72-002). All the indexes given in the 
paragraph are based on this report and not on our Table 3. However, that table shows an almost identical increase in total 
employment, namely 32.8 percent. 


°Where Ly is employment in terms of number of workers and Lp is employment in terms of number of man-hours paid 
for: 
a 
ea Th =p 
WIE E Uf le 
w 
®See pages 10 and 25. 


7See D.B.S.: Man-hours and Hourly Earnings, (Catalogue No. 72-003); beginning in March 1971, this was replaced by 
Employment, Earnings and Hours (Catalogue No. 72-002), but the data used for this study were obtained from the earlier 
version of this report. One difference between the data for total payroll in these reports and those used in our study is that 
the monthly averages of the earnings data are obtained from a survey of all firms having 20 or more employees in any month 
of the year (including establishments in the firm with less than 20 employees), while the payrolls data are for all 
establishments in all firms, regardless of size. Because the wages may be somewhat lower in the very smallest (excluded) 
establishments, the hourly wages reported may be a little higher than they would if they were based on the same coverage 
as that of the Census of Manufactures. 
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8Canada Department of Labour: Wage Rates, Salaries and Hours of Labour, an annual publication. The index is part of this 
report that contains considerable data on straight-time hourly (sometimes weekly) pay for selected occupations in 
manufacturing and other industries. Indexes of wage rate changes are presented for each industry based on changes from 
year to year in straight-time pay for selected occupations typical of each industry. The occupational wage rate data have been 
collected for October first of each year from substantially all establishments having twenty or more employees in any month 
of the year. 


°While some research of this kind may be undertaken by the Canada Department of Labour, others who plan to do so are 
invited to get in touch with the department for further information used in this study if they should need it. 


Canada Department of Labour: Hours of Work in Canada, An Historical Series, February 1971. 
See D.B.S.: Industry Selling Price Indexes, 1956-1968 (Catalogue No. 62-528). 
2When the R values are squared, so that (.639)* equals .408 and (.800)* equals .640, it means that 40.8 percent of the change 


in implicit (value-added) price between 1949 and 1968 can be associated with (it might be said, explained by) time as 
measured in years, and 64.0 percent for the second series. 


90 


CHAPTER SEVEN 


a ene ee ea UIE I EEInIIEI IEEE SEED 


Labour Productivity - A First Look’ 


The indexes of output per worker, derived from Tables 2 and 3, appear in Table 17. These indexes are drawn from 
matrixes produced by computer showing the values for each year on an advancing base; thus, the indexes in Table 17 are on 
a 1949 base (except for the third column for each industry which is on a 1961 base), but the values are available from the 
matrixes for the years since 1950 on a 1950 base, similarly, for the years since 1951 on a 1951 base, and so on.” Indexes of 
output per worker on a 1961 base are included in the table because many other series presented in this report start from that 
year; indexes of unit residual cost are based on weights related to value added by total activity which were not available before 
1961. Furthermore 1961-1968 should be considered separately partly because it is the more recent period and partly because 
it was a time of almost steady economic expansion. 


The indexes in Table 17 and computations derived from them are the subject of this chapter. Two characteristics of 
these data can be pointed out at once: the first is the great variation from industry to industry in the change in labour 
productivity; the second is the volatile nature of these changes, for any industry, over time. 


The average for the 21 industries (excluding smelting and refining) for 1968 (over 1949) with respect to production 
labour is 242.3, the standard deviation is 74.7 and the coefficient of variation, 30.8 percent. That is, the values for individual 
industries deviated from the mean for the 21 industries by an average of 30.8 percent. With respect to total labour, the average 
is 223.8, the standard deviation, 67.6, and the coefficient of variation about the same, at 30.2 percent. The indexes for 
production labour range from a high of 471.2 for petroleum and coal products to a low of 130.3 for pulp and paper mills. The 
high and low industries were the same for total labour but the indexes were neither as high nor as low as for production labour. 
Expressing the industry indexes as indexes in turn of the all-manufacturing average reveals the relative performance of each 
industry, at least in 1968 compared with 1949.3 These relative indexes appear in Table 18. 


The all-manufacturing indexes in Table 17 indicate a somewhat greater increase in output per worker for production 
labour only, 112.7 percent, than for total labour, of 103.7 percent. The difference is greater, on the average, for the 21 
industries, 138.6 percent for production labour and 115.5 percent for total labour. The latter group includes production labour 
but also takes in the various kinds of salaried employees described in Chapter Four. Obviously, whatever differences there are 
between measures based on production labour only and on total labour would be even greater if production labour were not 
included in total labour. 


The second characteristic, pointed out above, is the volatility of the year-to-year changes. There might be a sizable 
increase between two years and just as large a decrease over the next two. These apparent vagaries are best observed from 
the charts appearing in Chapter Ten. In slaughtering and meat processors, for example, output per worker (production labour 
only) increased only 4.8 percent for the five years from 1955 to 1960, but increased 45.7 percent for the next five years, from 
1960 to 1965, and then declined 3.4 percent over the following three years form 1965 to 1968. These fluctuations underscore 
the value of using as long a time period as 1949 to 1968 as the basis of analysis so that short-term movements can be 
distinguished from longrun, underlying trends. 


From Table 17 it can be seen that the highest labour productivity index is usually for 1968, the terminal year of the 
series. This is to be expected because, notwithstanding short-term fluctuations, every industry showed a basic longrun rate 
of productivity increase, meaning that the final year shown is likely to have the highest index. 


The rates of annual change, computed by least squares, are given in Table 19. Each rate is accompanied by its standard 
error of estimate and goodness of fit ratio (the latter being a coefficient of correlation applied to time series.) For a better 
understanding of how labour productivity is really behaving, the reader should rely chiefly on the data in this table rather than 
on comparisons of 1968 with 1949 or 1961 although such comparisons are useful for some purposes. The ‘‘strength”’ of the 
trend is indicated by the S and R values. The standard error indicates the amount of fluctuation, in percentage points, around 
the trend, and the higher the value for S the less pronounced the annual trend.” 


Having in mind the volatility of these series, it is to be expected that they will have rather large standard errors. They 


are large compared with what is likely to be found in the physical sciences where the behaviour of natural phenomena is 
usually less erratic than social or semi-social, semi-physical phenomena like productivity. 
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Table 18 


Output per Worker, 1968/1949, in Each Industry 
Relative to the Index for All Manufacturing 


Based on 
Production | Total 
Labour Labour 
eet ees 
Slaughtering and meat processors ..........2.200- 79.9 85.8 
Bakery Droducts® 2a). age sie etd ce ee eee eee eer 71.6 770 
Distillertes 3:5 xcs.» snius fa eenins. oo vcore agree eee 163.4 137.4 
Breweries: © 45... cae Gq ae uit eee Nace ay eee et er 130.6 113.6 
A ODACCO’ DIOCUICEST” 4 veal no tees ec) aie eee cee cee ee 141.6 139.3 
Robberindustr ies: .... dea vin fale Soe. nce teens ee eee 122.2 | 125.6 
Goettonyarniand.clotin iris 30.022 eee cee eee ema 107.2 | 100.3 
Synthetic textile.mills a0. 5 ete wee ee 171.7 | 160.8 
Clothing Industrie... ca -ceac-ore ce oc ee ee 68.6 77.8 
Furniture amcutixturess; Bx Ge ct Bik ape ew Giese teu 92.9 94.2 
Saw anc Olanuigunis. ace ey cet wore kes eee ee ee 98.6 11145 
Pulprandipaper nmills: ee ee com acetic acer. tae eee 61.3 60.4 
Printing, publishing and allied industries ........... 96.1 88.1 
fron and'steeh mil sic otc ae ne See eee a era ee 106.3 102.0 
Agricultural implements: 2: 32.29 5 2) 2 oo. Se ee 80.2 71.4 
WIOLOEVENIGIOS ett ae ey tan een gt eet ees eae 174.6 179.5 
Motor vehicle parts and accessories .............. 68.3 66.6 
Smelting anc Cerinind: q.tcceae- eae an ote eae eee 75.2 69.2 
Electrical products, 25 ito. ks <u Vee cee ee aera 118.6 112.1 
Cement manufacturers «inc sak. sae) atte ee cea (pons 65.3 
Petroleum: and:coal products-as .7) . 90. ia «te ace cee ee 221s 189.0 
Chemicals: 2. o-< vavany eaiecateactae Gee re ae eee 141.7 149.3 
oan oe ees ue 


Source Table 17 


100 


O1JE4 114 $O ssaupoob — y 


ajewiisa JO 10118 puepueys — S 


LL age, a4nos 


sanjen jenjoe yo saienbs ysea| Aq paindwod ‘a}e1 abe}uaosad, 


Jay JOM Jad indng ‘,abueyd 40 ajey jenuuy 


6L F921 


rr as 
686° Se 6'€ L86° Gl ja aes Sv 8S G66" Ge 6S Bul unjyoeynue ws | |\7 
v66" 61 vL L86 ES VS v86 Sta A! L66° 68 6 CL SJeo!WaYyD 
196° Ly 09 cL6 Ee LS L86° 8 Sl v 0 L66 v9l STA syonpoid jeoo pue WiNa|O118q 
CLO’ GL cO- Ole VE 60 063° 68 ve vve G6 Gg SiaunjoeynuewW JUIWID 
v86 07 vv G/6 07¢ Ge C86 L’8 06 €66° 6S £6 syonpoid |@914193|3 
8L3° 97 sl v6 ve 97¢ L06" OL fe 976° 68 ov Buluijas pue Guljjaws 
vl se 9°¢ GlL8 CV cc G8" EOL 90 BLS BLL OL saluossagoe pue SjJed ajd!1Yyar J010/\ 
LO6 8 Ll ELL 688° cell c9l 0S8" Lot okt vl 9°CE Sik S8DIY9A 10} 0|/\| 
L6G aah v's 988° 98 c9 €G8° 8 7l Lg 906 6'vl L8 * sjuawajduu je4nyjnol by 
€9 Le €S6° Lot 8S €96° 601 Lg * Sjjlwu jaays pue UOI| 

6'L EX 966° eG 6'E £66 6'E Lg salssnpu! pale 9g Buiysijqnd “buijuligd 

ic 60 698° AG bol vO6 Lv Gil sjjiu Jaded pue ding 

Gv rege S/6me Olle 2 OG 646 G8 SL sjjiwu Buluejd pue mes 

Val EES €86° cS 6 066° Lv o's Sainyxif pue aan}iuin4g 

OL 60 066° Le Ge L86" Sir4 a4 sataysnpul bulyio|D 

08 97 v86 Gil COL v86 Gel 9 OL S||!Us a}12x9} DIaYIUAS 

L°9 Gz vS6" Sat 08 896° a 76 * $jjlus yOJD pue U4eA U0}0D 

es GS 656° Sel L’8 L96° ra GL saluysnpul Jaqqny 

8g cS L86° 8'OL vl 686° vol As sjyonpoid o99eqo | 

Go ev 686° G9 Fel. L86 v'6 Pvt $81 49M91g 

Lv 78 vlL6 Ov 8 Cl 096° 6 EZ OE? * sal sai|lasiq 

ENS 80 CLO} ve o~ L96° Le oC sjonpoid Aiaxeg 

og vc LS6 C8 es €S6° £8 7G suossa00id jeaw pue Bulsajybne|s 

S ayey Y 5 a3ey | S a1ey 
896L-LO6L 896L-L9O6L 896L-6V6L 896L-66L 
anoqge| anoqge| janoqe| anoge| 
je10L uoljONpoid jevOL uoljonpold 


101 


However, the best indicator is the goodness of fit ratio because while there is no limit to the possible size of the standard 
error, the R value cannot exceed 1.0, which means a perfect fit. Thus, the closer R is to 1.0 the closer the actual values can 
be expected to approximate the computed values. 


A value for R of .900 and over means that at least 81 percent (which is R*) of change can be associated with time. The 
rates based on production labour show R values of .900 or more in 20 of the 22 industries, and also for all manufacturing, 
while there is one industry, motor vehicles with R only slightly less than .900. For this 1949-1968 production-worker series only 
one trend rate has an unacceptable R value, being motor vehicle parts and accessories, with .518. This does not mean that 
the trend rate for that industry has no significance, but that very little change in the values can be related to the passage of 
time, at least in terms of a linear trend - on which there is further discussion later. 


With respect to total labour (1949-1968), the R is .900 or more for 17 of the industries and for all manufacturing; for 
motor vehicle parts and accessories R is only .385, and there are four other industries where R is less than .900, namely pulp 
and paper mills with .869, agricultural implements with .853, motor vehicles with .850, and cement manufacturers with .890. 
For the 1961-1968 trend values based on total labour, R is .900 or more for only nine industries and for all manufacturing, 
it is between .800 and .900 for seven industries, and is less than that for the other six industries, namely: 


bakery products, with .685 

cotton yarn and cloth mills, with .658 
pulp and paper mills, with .497 

iron and steel mills, with .638 
agricultural implements, with .792 
cement manufacturers, with .072. 


It is to be expected that trend values will be less statistically significant the shorter the time period, which would explain the 
difference between the 1949-1968 and 1961-1968 series. However, in spite of this, the R values for all manufacturing for the 
three series are very close, being .995, .990 and .989 respectively. 


Where a poor fit is indicated, it may mean that a linear trend value - and the values shown in Table 19 and similar tables 
to follow are all linear - is inappropriate. Some kind of nonlinear trend may be in effect, such as a decreasing rate of change 
where the rising curve flattens out; or there may be a cyclical pattern.” Of course, there is also the possibility that the 
year-to-year changes are so erratic there is no trend. 


The remarkable variation among industries in the performance of labour productivity stands out in Table 19. For 
production workers (1949 to 1968) it ranges from a high of 25.6 percent increase per annum for petroleum and coal products 
to a low of 1.0 percent for motor vehicle parts and accessories; if that industry’s rate is set aside because of the low R value, 
the next lowest is pulp and paper mills, with 1.5 percent. For total labour (1949-1968) there are the same high and low 
industries, petroleum and coal products, with a rate of 20.4 percent, and pulp and paper mills, with 1.1 percent. (Motor vehicle 
parts and accessories is again left out because of the very low R value.) 


The average annual rate of productivity increase for production labour only (1949-1968) for the 21 industries’ is 8.8 
percent. While this is greater than the all-manufacturing rate of 5.9 percent, it must be borne in mind that it is an unweighted 
average of the 21 separate figures while the 5.9 percent is in effect a weighted average because it is based on the combined, 
aggregate activity of all manufacturing industries. The 21-industry average reflects the influence of some of the high 
productivity industries more than their contribution to total manufacturing output would warrant. 


Associated with the 21-industry average rate of increase of 8.8 percent is a standard deviation of 6.3 percent and a 
coefficient of variation (the standard deviation as a percentage of the mean) of 71.1 percent. For total labour for the 1949-1968 
period the average rate for the 21 industries is 7.6 percent, somewhat less than the 8.8 percent for production labour only, 
the standard deviation is 4.7 percent, the coefficient of variation, 62.6 percent, also somewhat less than for production labour. 
As with the rate for production labour, it is greater than the 5.8 percent for all manufacturing. 


The slower increase in the productivity of total labour compared with production labour taken separately follows from 
the fact, as shown in Chapter Six, that the production labour force did not increase as much as the total labour force. It will 
be recalled that over the 20 years production-worker employment in all manufacturing increased 27.2 percent while total 
employment increased 32.8 percent, resulting in an increase in the relative employment of nonproduction labour compared 
with production labour. 


For the 1961-1968 period the average annual rate of increase for the 22 industries (smelting and refining being added 
in) is 4.1 percent for production labour, the standard deviation 3.4 percent, the coefficient of variation 82.9 percent and for 
total labour, also 4.1 percent, the standard deviation 3.6 percent, and the coefficient of variation 87.8 percent. The coefficients 
of variation for 1961-1968 are higher than for the full 1949-1968 period. It seems that the years since 1961 have exhibited 
greater interindustry variation than was evident in the preceding decade of the 1950's. 
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A most important observation to be drawn from these data is the notably smaller rate of annual increase in labour 
productivity, 3.7 percent for production labour for 1961-1968 for all manufacturing, compared with 5.9 percent for 1949-1968, 
and 3.9 percent for total labour, 1961-1968, compared with 5.8 percent for 1949-1968. Because this calls for fuller 
investigation, Table 20 contains comparative indexes of labour productivity for both production and total labour for 1968 over 
1949 and 1968 over 1961. Of course, some differences can be expected simply because 1949 to 1961 covers 12 years and 
1961 to 1968 covers only seven. Bearing this in mind, we can see that there is no significant difference between the increase 
of production-worker productivity for all manufacturing, an increase of 58.1 percent for 1949 to 1961, compared with 34.6 
percent for 1961 to 1968. But based on total labour, the difference is quite notable, 64.2 percent compared with 24.1 
percent. 


The reader will observe marked contrasts for some industries. Based on production labour only, breweries showed a 
96.4 percent increase for 1949 to 1961 and 41.4 percent for 1961 to 1968; for tobacco products it was 148.4 percent compared 
with 21.1 percent, for synthetic textiles, 151.9 percent and 44.9 percent, for iron and steel mills, 79.1 percent and 26.2 
percent, for electrical products, 90.9 percent and 32.2 percent, for petroleum and coal products, 206.9 percent and 53.5 
percent, and for chemicals, 108.8 percent and 44.3 percent. Similar contrasts can be observed from the data based on total 
labour. In the case of agricultural implements there is an opposite constrast, production labour productivity increasing 14.0 
percent for the first period and 49.6 percent in the second; also for motor vehicle parts and accessories with figures of 13.3 
percent and 28.3 percent, and smelting and refining with 20.2 percent and 33.1 percent. 


The difference in the economic climate of these two periods might be sufficient to explain most of the contrasting 
behaviour. Or circumstances peculiar to each industry might also be significant. That calls for consideration in another 
study. 


An industry-by-industry analysis is part of Chapter Ten but one point must be made here. The low annual rate of 
productivity increase in pulp and paper mills (1.5 percent for 1949-1968 and 0.8 percent for total labour, 1961-1968) may 
merely result from the fact that productivity was at a very high absolute level at the beginning of the period so that substantial 
improvements in output per worker in absolute terms would be small when expressed as a percentage of the base-year values. 
This is not necessarily the case - and this study does not look at absolute levels of productivity - but it is possible in this industry 
and others. 


Another important factor is that many industries in this group are producers of many different kinds of products. 
Productivity may be increasing markedly in the manufacture of some of the products, barely increasing for others, and 
perhaps declining for some. Of course, this analysis is confined to the aggregate output of each industry, so that these possibly 
conflicting trends cannot be accounted for. This is a possibility in an industry like pulp and paper. However, industries like 
breweries and distilleries have a much more homogeneous output where complications of product mix are not likely to 
arise. 


For reasons offered in Chapter Five, measures of labour productivity produced for this report are chiefly in terms of 
numbers of employees rather than manhours paid for. However, for the time period for which data based on manhours can 
be computed, namely 1961 to 1968, and for the workers for whom this is possible, namely production labour, measures of 
changes in output per manhour have been prepared. 


Indexes of output per worker and per manhour paid for are presented in Table 21. A comparison of the 1968 indexes, 
output per worker divided by output per manhour (multiplied by 100), produces the reciprocals of the values in Table 7 in the 
previous chapter where employment by number of workers is indexed over manhours paid for. They are as follows: 


See Table 22, page 109. 


For 13 of the industries the index is greater than 100 although for six of them the difference is less than one percent. 
In these 13 industries output per worker increased somewhat more between 1961 and 1968 than output per manhour. The 
relative increase in manhours over number of workers means that individual employees had more hours paid for in 1968 than 
1961. Increased holiday and vacation time does not raise the total number of hours because it constitutes hours paid for but 
not worked that were formely worked; therefore, it follows that somewhat more hours were worked by each worker in these 
industries in 1968 than in 1961. Eight industries have indexes of less than 100 (there is one where it is exactly 100), but none 
of them are as much as five percent below that value. 


Of course, these seemingly minor differences assume greater magnitude if the actual percentage changes, and not 
index numbers, are compared. To take the most extreme case, the index of output per worker in printing and publishing, for 
1968, is 124.1 and the index of output per manhour is 112.5, the former index exceeding the latter by 10.3 percent. But these 
indexes mean that output per worker increased 24.1 percent between 1961 and 1968 and output per manhour, 12.5 percent; 
the former rate is 93 percent greater than the latter. The percentage differences between these figures are given in Table 
nS. 
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Table 22 


Indexes of Output per Worker for 1968, over 1961, 
Related to Output per Manhour 


Slaughtering and meat processors .. 2... 555 24s sass aee 99.5 
BakeGy POOGUCtS mesh. ne aitcere egies ole itr secre es) se es 97.1 
Py istillertesn cn. tenes Poe he sey a eee ert cite es, oeawle. aah ape ae ave 100.0 
BRC WOlIES Se teen ctr eee alee rary Me crea eclirc cat aye Zeca it, Bye aye 100.6 
(Lobacco: products ety tase oe tee Ae hears ey ass. S 95.1 
RubDeranicustries cent atin cp sree as Giro tele = os Bas wy 98.7 
Gottonivarn and clotemanllStnenise. che totes ae unery neo 95.5 
Syntietic textile millss ieee eres an perear Clave G sneemetim arial ars 97.3 
CTO TEININSMIEPOUISED (GS) cen ee eraser ee ee, wuikeeh, imwnns Saprey tial x 102.3 
FUYIVItUe OIC IX TUNES Bete teed oneaee dos a Bio cated Pa ale Oy oa 98.7 
Saw anol ariing TN Sauer statherin Geek tPetee eee asinaatee ape rate 105.9 
Palp and paper milist See oc mpecere 5 mien ete her Wee a ee si 100.4 
Printing, publishing and allied industries ..........-.4-- 110.3 
lromancasteel mills... 4a 4. we eee oe Oe eee Occ 100.3 
Aomeultatal (Ope ments 20 sy sac Whe eo see ee ea) ee ne 103.9 
Menger i Q/0 sits ee ete ee Ae i ee ee IP eer re era are 103.5 
Motor vehicle parts and accessories). ctoedem + saps nea oe ue = 105-7) 
Siemon fen Go ue oc. 6 a ee me a kee fe ce ee er 97.4 
Electiica WO UCtS me feo ere era ye ehces, oe nay eee 100.9 
Comentintamitacturens: cor ween w oaks ep see ree ea 100.3 
Peiroleunrand Coal PrOduCtS= 2.06 monew = Ae oe eo css me ier 106.3 
ChenmiCalse bee eat aie er 5 ae Gah ener aon tar Mes ee 100.7 
PARA ITaRNCRA CEE a te ee mae een atest 2 oak et cp Cn eve a ai 104.4 


Where the index in Table 22 is greater than 100 it means that the number of employees has declined 
relative to manhours paid for (it has either increased less or decreased more) so that output by number 
of employees will of course increase more than by number of manhours. 


109 


Table 23 


Increase in Output per Worker, 1961 to 1968, Compared 
with Increase in Output per Manhour™ 


Slaughtering and meat processors: 4) 8. 2 eee ee 97.8 
Bakery products 5... <<ace¢ihct ge scree ee ce 82.5 
Distillertesiaie © a: su = eee ah cabot ee Rent eee nce ch ne eR 100.0 
Breweries: is sc %s caso etme pe Be et ioe? ew eae 101.5 
Tobacco products |. .< 2 cas west Shae eae > cee ee 77.0 
Riubbersind ustr les: 2: aes aesin ce te atch aatce ee oe oc ere ee 96.3 
Cottonayarin and cloth) mnilisig. 0. os cece cet ae ee eee eee es 83.1 
Synthetre textile: mit lise tere tok elem aententeae has mice niece mee mies 91.8 
Clothingtind uistiiies Aoks ctv aces ce sevice chase ck ciel: cece eee 125.5 
Furniture ana fixtures: 92 peas acca. oe ee herd, oe Pe Oe eee eee 94.1 
Saw andeptaniing: Ttlls sece-cnomer trea seen nae ee ewen ee ce oe SRR 133.6 
Pulp aneiipaper mills’ oa o5.5 seem cece oer a he ae ae nee gee 106.3 
Printing, publishing and allied industries ............... 192.8 
from andbeteet mills sa se sy x cgone ae one one eS ae ee eee 101.6 
Agricultural: nmplementse 2. sage sce) see ceaes cee a eee ee Ga eee dib2e7 
Motomvenicies: c.f «3 4x OR SE eee er oe ee 107.5 
Motor vehicteiparts and accessories. . 4 a 5 ao ae ee eee 132.2 
Smeltingkand TEtimihg vs & che se a ee eee ee eee eer aes 95.7 
Electrical’ products=.2 = ¢ @ Aetna ee © ee eee es 103.9 
Cement imanulacturers® s 3.2 2.4.98 oe hers ee oe 101.8 
Petroleum end coal products "49. 2.2 Sy Macs so 4ee eee 120:5 
Chernicals pos Psa ok Bae Ae Gt ee eae ee 102.3 
All: manuracturing ..4ca-s 28. Pal SMe oe ee oe ee 119.7 


*The per worker increase is expressed as a percentage of the increase per manhour. 


In 12 of the industries the differences are greater than five percent and for all manufacturing the difference is almost 
20 percent. Annual rates of change have not been computed on a manhours basis but in many cases they would be 
significantly different from those computed on a per-worker basis. For reasons already explained, it was decided not to pursue 
the analysis in terms of manhours. Therefore, it must suffice to point out the differences in the two measures. In any event, 
it makes no difference to the computation of trends in unit labour cost. 
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Footnotes 


‘Labour productivity was defined and its measurement explained in Chapter Two, the nature of the basic data used for its 
measurement was considered in Chapter Four, and the actual data that are the basis of the measures are presented in 
Chapter Six. Table 2 in Chapter Six contains the indexes of production and Table 3, indexes of employment that are 
respectively the numerator and denominator in the productivity ratio, Y/L, which is an index of output per worker. 


Similar matrixes have been prepared on compensation per worker, unit labour cost, unit residual cost (1949 weights), unit 
residual cost (1-year lagged moving weights), change in labour share, change in residual share (1949 weights), change in 
residual share (1-year lagged moving weights). Anyone interested in obtaining copies of any of these matrixes Is invited to get 
in touch with the Canada Department of Labour, Economics and Research Branch. 


3The reader is again reminded that the figures for all manufacturing are just that, for all manufacturing and not for only the 
particular industries selected for analysis in this study. 


4A description of the technique used for these computations appears in Appendix C. 


*For example, the computed annual rate of increase in output per worker (production labour only) for 1949 to 1968 for 
slaughtering and meat processors is 5.2 percent and the standard error Is 8.3. For year one in the series, which is 1950, the 
computed index is 105.2; the chances are 68.26 percent that the actual value for the year is 105.2 plus or minus one standard 
error, that is, that the actual values lies between 96.9 and 113.5; there is a 95.46 percent chance that it lies within two 
standard errors, that is, between 88.6 and 121.6; and a 99.73 percent chance that it lies between three standard errors, that 
is, between 80.3 and 129.9. Above and below the trend line in each chart in Chapter Ten is a broken line parallel with the trend 
line representing one standard error plus and one standard error minus the trend values. As time passes and the trend values 
increase in magnitude, since the standard error does not change, its relation to the trend values, percentagewise, steadily 
diminishes. 


©The trend values computed for Table 19 and similar tables on unit labour cost, etc. are computed on the basis of a linear 
equation or first degree parabola, of the type Y = a + bx whereas a nonlinear equation may be required in some cases, such 
as a second degree parabola, namely Y = a + bx + cx’ or a higher degree parabola of the type, 

Vee are ax cx... + zx"!. This is discussed in Appendix C. 


7We point out once more that smelting and refining, one of the 22 industries studied, is excluded from the averaging with 
respect to 1949-1968 measures. The reason is given in Chapter Six, the section on production and value added. 
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CHAPTER EIGHT 


Unit Labour Cost of Production 


Changes in the cost of producing a unit of output reflect changes in the required quantity of each factor of production 
(i.e. changes in productivity) and in the unit price of each factor. In the case of labour requirements, the formula, as described 
in Chapter Three, is W/Y, which simply means that changes in unit labour cost are measured by dividing the change in total 
payroll by the change in total output (each change being expressed as an index number). The resulting measure is the same 
as that derived from dividing the index of wages paid per worker by the index of output per worker (see Chapter Three). 


While this is elementary, it is important to emphasize that we cannot assess movements in labour costs by reference 
to wage movements alone; such changes must be related to changes in productivity. To use an obvious example, if the average 
wage per worker doubles at the same time as output per worker also doubles, then the money labour cost of producing a unit 
of output - that is, the amount of wages that must be paid to obtain production of a unit of output - has not changed.’ 


Trends in labour productivity were examined in Chapter Seven and wage trends in Chapter Six. It is the next logical step 
to consider the net effect of these trends as expressed in labour costs. Annual wages per worker are indexed on 1949 in Table 
9A, annual wages and salaries per worker are similarly indexed in 9B, and they are both indexed on 1961 in 9C. Indexes of 
output per worker are found in Table 17. Table 24 contains indexes of unit labour cost which are in effect the quotients 
(expressed in index form) of the indexes in Table 9 divided by the indexes in Table 17. As with most indexes appearing in this 
study, they have been drawn from computer printouts containing matrixes of unit labour cost where the data are indexed on 
each year from 1949 to 1967. For reasons already given*, 1949 and 1961 base years are used in Table 24, as elsewhere. 


Two characteristics ascribed to productivity also apply to the behaviour of unit labour cost of production. The first is 
the considerable variation in the experience of the industries studied; the second is the substantial fluctuations through time, 
which are even greater for unit labour cost than for productivity. The former is illustrated by the fact that, with respect to 
production labour, experience ranged from an increase, between 1949 and 1968, of as much as 95.2 percent for pulp and 
paper to a decrease of 37.9 percent for synthetic textiles; and, with respect to total labour, from an increase as high as 102.5 
percent for cement manufacturers to a decrease of 23.8 percent for synthetic textiles. 


Data for the industries covered by this study have been averaged (unweighted) and appear in Table 32. The average 
unit labour cost index for 1968 over 1949 is 120.3 for production labour only, and 128.6 for total labour; but this more 
substantial increase for total labour did not occur in the more recent years because Table 32 shows that the average indexes 
for 1968 over 1961 are 106.7 and 105.1 for production and for total labour respectively. However, this contrast does not apply 
to all manufacturing (which, of course, comprises the industries examined here plus all the manufacturing industries not 
covered by this study); it will be seen from Table 33 that for both the 1949-1968 and 1961-1968 periods the index with respect 
to total labour exceeds the index with respect to production labour. 


The reader has already been warned of the danger of relying too much on index numbers rather than trend rates and 
it is well illustrated here. The trend values appearing in Table 26, are averaged for the covered industries in Table 32 and are 
summarized for all manufacturing in Table 33. For all manufacturing the annual rate of increase in unit labour cost for the 
full 1949-1968 period was less than half of the rate for the more recent 1961-1968 period: 0.5 percent and 0.7 percent for 
production and total labour respectively, compared with 2.0 percent and 1.9 percent. And while the 1968 index over 1961 
shows a greater increase between those two years in unit total labour than in unit production labour cost, the average annual 
rate of increase over those years was actually slightly greater for production labour only. For the longer time period total labour 
does show a somewhat greater rate of increase. 


When the all-manufacturing data are compared with the covered industry averages, there are some interesting 
differences. The first three of the four labour cost indexes are similar, but there is a marked difference in the case of the 
1968/1961 indexes for total labour, the 22-industry average being 105.1, the all-manufacturing index, 117.6. The covered 
industries make up most of those entering into all manufacturing but since the average is unweighted, it means that some 
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of the larger industries experienced greater increases in unit total labour cost in 1968 over 1961 than some of the smaller 
industries; this is reflected in the all-manufacturing figure but does not, for the reason just given, affect the average in Table 
32. Furthermore, there are no such differences in the annual trend rates. 


An examination of Table 26 reveals the following high and low rates of change: 


high low 
Production labour 
1949-1968 3.7 (pulp and paper mills) -2.4 (petroleum and 
coal prod.) 
Total labour 
1949-1968 3.4 (bakery products, pulp -1.8 (petroleum and 
and paper mills) coal prod.) 
Production labour 
1961-1968 5.5 (pulp and paper mills) -4.4 (motor vehicles) 
Total labour 
1961-1968 6.1 (cement manufacturers) -4.9 (motor vehicles) 


Whatever the average rate of change may be, there is, clearly, great variation among the industries, as exhibited by this wide 
range. 


The interindustry variation is more fully demonstrated in Table 32 by the standard deviations and coefficients of 
variation with respect to the indexes and the annual trend rates. The coefficients are much higher for 1949-1968 than for 
1961-1968, and the coefficients relating to annual trend rates are extremely high, compared with those for the 1968 index 
numbers. There is obviously much more interindustry variation among annual rates of change in unit labour cost than in 
productivity. However, Table 32 also reveals far less interindustry variation for compensation per worker than for productivity 
or unit labour cost. 


It will also be observed from Tables 32 and 33 that unit labour cost exhibited a much smaller annual rate of change 
than either compensation per worker or output per worker. This is to be expected since unit labour cost represents the 
difference between changes in compensation and output per worker (more correctly, it is the change in one divided by the 
change in the other). 


From Table 32 it can be concluded that for the industries this study has examined, there is no typical or representative 
rate of change in unit labour cost. This is also demonstrated by the wide range of indexes appearing in Table 24 and by a 
frequency distribution of the number of industries falling within intervals of 25 points each with respect to the relative indexes 
in Table 25, which is as follows: 


In relation to 
Index range Production workers Total labour 
1968/1949 1968/1961 1968/1949 1968/1961 


a nn Se U UE EEE EEEIEEIEEINESSSSEEESSSaS ESSE 


(number of industries) 


50-75 6 - 2 5 

75-100 6 12 8 tS 
101-125 6 10 S 4 
126-150 2 - 4 - 
151-175 2 - 2 - 


nn eee UU UEIEEEEEE EE SSsIESEE ESSE 


The distribution is, however, more concentrated in the more recent 1961-1968 period than for 1949-1968, which is also 
illustrated by the lower coefficients of variation in Table 32 for the more recent period. 
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In addition to the greater interindustry variation in unit labour cost, compared with compensation and productivity, the 
other most notable characteristic is the greater fluctuations over time of unit labour cost compared with the other two series. 
This is easily seen in Table 32 and from a comparison of Tables 11, 19 and 26. This does not mean that unit labour cost has 
not changed through time according to some kind of pattern but that the trend is often not straight-line. 


This can be deduced from a comparison of the R (goodness of fit)? values for the trend rates for the three series. All 
of the average R values in Table 32 for compensation and output per worker are higher than for unit labour cost. While there 
are only two R values of less than .9 for output per worker (production labour) and five for the same measure (total labour), 
both for the 1949-1968 period, and while there are no R values of less than .9 for either of the worker compensation series 
for 1949-1968, for unit labour costs there are only five with .9 or more for the production labour series and only two in the 
total labour series for the full time period. For all manufacturing the R values for unit labour costs are .615 and .668 for 
production and for total labour respectively. 


However, unit labour cost moved along a somewhat smoother trend line in the more recent 1961-1968 period. This can 
be seen from the higher R values shown in Table 32, and from the fact that for all manufacturing they are .958 and .910 for 
the recent period compared with .615 and .668 for the full period. However, Table 26 shows only three R’s of at least .9 for 
production labour and seven for total labour compared with eight and nine respectively for output per worker while there was 
only one R under .9 for compensation per worker, production labour, and none under .9 with respect to total labour. 


Some of the more notable fluctuations are indicated in the charts in Chapter Ten and the tables containing the data 
on which the actual values are based. For example, from the production labour series, for slaughtering and meat processors 
an increase in unit labour costs of 21.2 percent between 1955 and 1960 was followed by a decline of 19.6 percent over the 
next five years, followed by an increase of 25.4 percent in the next three years. At the same time changes in output per worker 
were moderate for the first five years considered, an increase of 4.8 percent, and for the last three years, a decline of 3.4 
percent, but were large, 45.7 percent for the five years, 1960 to 1965. The changes in compensation per worker were less 
erratic. Similar patterns can be discerned for the other industries. 


Wages and salaries can be expected to follow a more steady trend line than productivity or costs because of the manner 
in which changes in wages and employment take place, the practice of collective bargaining and so on. Productivity can be 
expected to behave fitfully, to increase or decrease in spurts from time to time, depending on many things such as the rate 
of investment, the nature and rate of technological change, degree of plant and other capacity utilization, and so on. 


It is not altogether clear, without benefit of further research, why unit labour costs should fluctuate more and show 
considerably more nonlinearity than movements in labour productivity or wages paid. per worker. Since changes in unit labour 
cost are the resultant of changes in wages per worker divided by changes in output per worker, it might be expected that the 
effect would be to dampen movements in the unit cost figures. Of course, this does happen to the rate of change since 
movements in labour productivity offset or cancel out wage movements. But we are concerned here not with the annual rate 
of change but with fluctuations in that rate, and there is no a priori reason why fluctuations in productivity and compensation 
should offset each other; sometimes they may and at other times they may reinforce each other. Therefore, the result is that 
unit labour costs are less stable than either output or compensation per worker. 


One conclusion that can be drawn is that since wage and salary changes follow a much steadier trend than labour 
productivity over the years, it is changes in the latter that are the decisive element in determining changes in unit labour costs. 
Since labour productivity moves fitfully, compared with compensation per worker, unit labour cost is likely to move in a 
similarly fitful manner. 


This does not mean that if compensation per worker has steadily been increasing more than output per worker, it is 
to be minimized as a factor responsible for rising unit labour costs. In some industries this has been happening just as the 
opposite has been occurring in other industries. But the more typical pattern seems to be one of upward and downward 
fluctuations in unit labour costs reflecting (usually conversely) similar fluctuations in labour productivity. However, to add one 
more qualification: the rate of change in wages and in combined wages and salaries, while usually steadier, over time, than 
that for productivity or unit costs, does show periods of acceleration or deceleration, which certainly have influenced unit 
labour costs. The years immediately leading up to 1968 were mostly years of an accelerating rate of increase in labour 
compensation. 


It was observed in the previous chapter that labour productivity increased less from 1961 to 1968 than for the entire 
1949-1968 period. Conversely, as one would expect, unit labour costs rose more; the annual rates for all manufacturing, as 
shown in Table 33 were 2.0 percent and 1.9 percent for 1961 to 1968 for production and total labour respectively and 0.5 and 
0.7 percent for 1949 to 1968. This also holds true, on the average, for the industries covered by this study, as indicated in 
Table 32. 


124 


A comparison of indexes of unit labour costs for 1961 over 1949 and 1968 over 1961 appears in Table 27 which is 
comparable to Table 20 that made the same comparisons for labour productivity. Bearing in mind the different length of the 
two time periods, twelve years for the earlier period and seven for the later,” we see that the all-manufacturing increases are 
not very different for the two periods with respect to production labour (an average annual increase of 11.2 percent over the 
twelve years compared with 7.0 percent for the seven years), but the difference is quite marked with respect to total labour, 
21.8 percent compared with 5.0 percent. For the full period unit total labour cost rose more than unit production labour cost; 
this is so for all manufacturing and on the average for the industries covered here.” However, over the more recent period the 
performance of this measure relative to production labour was rather similar to that for total labour. 


The differences in the performance of unit labour costs in these two periods in the various industries are examined in 
Chapter Ten. 
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Footnotes 


1The index of unit labour cost would be 100 because the index of wages per worker, of 200, divided by the index of output per 
worker, of 200, yields 100, when the quotient is expressed as an index number. 


*See second paragraph, Chapter Seven. 

3The significance of this measure has already been discussed in Chapter Seven. 

“The reasons for choosing these time periods are explained in Chapter Seven. 

°As the reader knows, this study does not directly compare production and nonproduction labour, but only production labour 
and total labour, the latter comprising production and nonproduction labour. Thus, it follows that if the rate of unit cost 


increase held steady for production labour and increased for total labour, it increased even more for nonproduction labour 
only. 


1Zh 


CHAPTER NINE 


Unit Residual Cost, Changes in Unit 
Costs and Prices, Change in Factor Shares 


It will be recalled from Chapter Three that value added, in current dollars, is equal to the sum of total payments for 
labour and residual inputs. The residual input is not, in this study, referred to as capital not only because advertising and 
research are sometimes included but also for conceptual and definitional reasons and because of the problems associated 
with trying to measure capital, which is not attempted here.’ It is, therefore, more prudent to refer to the nonlabour input as 
the residual. 


Since the actual quantity of this residual input is not measured, it is not possible to estimate its productivity or changes 
in unit price. However, the total money outlay for the residual can be obtained for each year simply by subtracting total wages 
and salaries (total wages only, in the case of production labour) from value added. When this is indexed and divided, for each 
year, by the index of real output, the result (when multiplied by 100) is a current-weighted index of unit residual cost, that 
RAL 


The reason for our measuring change in unit residual cost is so that labour and nonlabour (in some cases, 
nonproduction labour) costs of production can be compared. It is emphasized throughout this study that rising unit factor cost 
cannot automatically be accepted as the cause of rising prices. As suggested earlier, costs may indeed push up prices; on the 
other hand, demand may pull up prices which in turn pull up the prices of the factors of production, leading to higher unit 
costs. It is beyond the scope of this research to determine in each case whether there has been cost-push or demand-pull or 
some combination of the two. 


A comparison of unit labour cost and unit residual cost with implicit (value-added) price reveals any shift in the share 
of total income accruing from total output that goes to each factor (labour and the residue).* The share of income going to 
labour increases in relation to the share going to the residual if unit labour cost declines less than the decline in unit residual 
cost; or increases more; or increases while unit residual cost declines. Of course, if the converse is true, the labour share is 
reduced. 


In the rest of this chapter attention turns first to unit residual cost, then to the relation of unit labour and unit residual 
cost to implicit (value-added) price change, and finally, to changes in the factor shares. As in Chapters Six, Seven and Eight, 
the general picture is examined here, leaving to Chapter Ten a more detailed industry-by-industry analysis. 


Unit residual cost 


Table 28 contains indexes of unit residual cost, Table 29 compares the three measures of unit residual cost, Table 30 
contains relative indexes, showing the performance of each industry compared with the all-manufacturing average, and Table 
31 presents the annual linear trend rate of change, and the usual goodness of fit measures for each industry. 


The first measure of unit residual cost is related to production labour and value added by manufacturing activity; 
separate series have been prepared for the full 1949-1968 period and the shorter period from 1961 to 1968. The residual in 
the first measure includes a labour element, namely, wages and salaries for nonproduction labour; this can be substantial 
in industries with a large nonproduction payroll. The second measure is related to total labour, meaning all wages and salaries 
and other payroll items are deducted from value added by manufacturing; as with the first measure, separate series have been 
prepared for the full period and the shorter, recent one. The third measure is related to total labour and, unlike the first two, 
to value added by total activity; because data on value added, total, have only been published since 1961, it covers only the 
shorter time period, 1961-1968.° 


Given the basic data used for this study, it is impossible to know whether unit residual cost has risen in a given instance 
because of an increased use of capital, a rise in the cost of capital or of such overhead expenses as rent, maintenance of 
buildings and equipment (aside from fuel and energy which, the reader will recall, are inputs from outside and not part of value 
added), greater expenditures on research and advertising; or, and this is important, because of increased profit per unit of 
output. 
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Table 30 


Unit Residual Cost Indexes, 1968/1949, in Each Industry, 
Indexed on the All-Manufacturing Index 


Based on VA manufacturing, relative to 


Production labour Total labour 

Slaughtering and meat processors. .... 87.3 88.9 
Bakery products: .5 5 oc. aisle oie ses 102.3 106.2 
Distifleries: 25) Wa 2s ee coe caer fae ee 98.4 101.7 
Breweries; %Ssc2 ¥en alee aoe: 100.4 100.9 
Tobacco: products S25.) oa nee cane 94.6 ea 
Rubber industries <2, 32 4 a ce ee: Sae5 86.8 
Cotton yarn. and cloth mitts’. «2... .- 88.0 TRS es: 
Synthetietextitemills . cc 52 a0n 6 one 52.6 46.3 
Clothing industries 4, Se. = (es Le 91.5 104.7 
FUrnIture ana: TIXtUres: oy, ier cee. uo cee 105.6 110.8 
Saw ancl planing lis: =~ eases con woe oe 112.9 122.3 
Pulprand paper mills’ 5. 25 eas. es 86.6 82.8 
Printing, publishing & allied industries . . 113.4 111.8 
lronrand steeliimiliSaoc.cma eres eee 157.8 165.5 
Agricultural implements .......... 91.1 63.4 
Motor vehicles=: «on ae eae. a ee ec 63.4 66.3 
Motor vehicle parts and accessories... . 157.0 154.4 
Smelting and refining ........... — — 

Electrical OrOdGcts = yao er ee 76.5 76.6 
Cement manufacturers: . ss) a2. 2: 154.7 151-20 
Petroleum and coal products ....... 150.8 166.7 
CMGMeasSa care eo eens ae eee ee ee 76.2 83.3 


Source Table 28 
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The indexes for 1968 over 1949 and 1968 over 1961 have been averaged for the industries covered by this study and 
appear as part of Table 32. Over both the full and short periods unit residual cost increased about as much whether related 
to production or total labour. The average indexes for 1968/1949 are 141.8 and 139.1 relative to production and total labour 
respectively and for 1968/1961 they are 111.1 and 114.8, all relative to value added by manufacturing. For all manufacturing 
(see Table 33) the indexes for 1968/1949 are 138.9 and 135.1 with respect to production and total labour respectively, while 
for 1968/1961 they are 105.8 and 98.8. The index related to production labour showed a greater increase in each case 
because unit labour cost for total labour increased more than for production labour, the indexes for 1968/1949 being 123.0 
and 130.8 and for 1968/1961, 106.9 and 117.6. 


Interindustry variation among the covered industries (as indicated by the coefficient of variation), was greater for unit 
residual cost than for unit labour cost except with respect to production labour for 1968/1949. This can be seen in Table 32. 
To repeat the kind of analysis applied in the previous chapter to unit labour cost, the relative indexes (1968/1949) of unit 
residual cost (relative, that is, to the index for all manufacturing) are distributed as follows (based on data in Table 30): 


In relation to 
Index range Production labour Total labour 


(number of industries) 


less than 50 
51-75 
76-100 1 
101-125 
126-150 
151-175 


POM ONE 
PONDWND 


While there is a clustering of the indexes around 100, which represents the all-manufacturing average, they also occupy 
a wide enough range to demonstrate the great variation of industry experience with unit residual cost, as is the case also with 
unit labour cost. Changes between 1949 and 1968 in unit residual cost (as indicated by the indexes in Table 28) range from 
a high of + 119.2 percent for iron and steel mills to a low of -26.9 percent for synthetic textiles, both with respect to production 
labour only; and, over the same period, from a high of + 125.2 percent for petroleum and coal products to a low of -37.4 
percent also for synthetic textiles, both with respect to total labour employed. (All of these measures are derived from data 
on value added by manufacturing.) 


Since unit residual cost change is computed as a residual item after allowing for unit labour cost, it might be expected 
that the two measures would move in opposite directions and that the stronger the upward move in one the stronger the 
downward move in the other. This does not necessarily follow because the relation of these measures depends partly on the 
weight of each (that is, the outlay for each as a proportion of value added) and even more on the behaviour of implicit price 
over the period. 


Based on what we have already observed from the index numbers, it is to be expected that the annual trend rate of 
change in unit residual cost, for the 1949-1968 period, should be greater with respect to production labour only than with 
respect to total labour; for all manufacturing the rates are 1.3 percent and 1.2 percent respectively. It has already been 
explained that this is because of the higher rate of increase of that part of unit labour cost based on nonproduction labour 
compared with that based on production labour, and that nonproduction labour is part of unit residual cost when only 
production labour has been removed in computing the residual. 


The trend rates for the industries appear in Table 31; averages of the rates for the covered industries appear in Table 
32. The 1949-1968 rates are similar in both tables, but the averages for the covered industries are markedly different from 
those for all manufacturing with respect to the rates for 1961-1968. However, the differences may be more statistical than 
real because the Table 32 averages are unweighted while the rates shown for all manufacturing reflect the combined effect 
of rates of change in all manufacturing industries, the influence of each industry on the total being proportional to its 
importance in the industrial structure, which is tantamount to a weighted average of the individual industry rates. 


Aside from the data for 1961-1968 related to value added by total activity, there is a considerable difference between 
rates for all manufacturing for the entire period and for the more recent period. Rates of increase for the full period become 
rates of virtually no change for 1961-1968. With respect to production labour, for the full period there was a highly significant 
(statistically) annual trend rate of increase of 1.3 percent; over the recent period there was a trend rate of increase of 0.2 
percent, small enough in itself, but not statistically significant in any event (R = .206). In effect, it meant no net change over 
the 1961-1968 period. It can be seen from Table 33 and elsewhere that a similar condition applied with respect to total labour 
as well. 


We observe from Table 31 that , with respect to production labour, the following industries had negative rates of change 
for the time periods indicated: 
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1949-1968 1961-1968 
Rubber industries Sa eS ee oe 
no an i i ee cotton yarn and cloth mills 
Synthetic textiles Synthetic textiles 


Saw and planing mills 


eee ee SS Pulp and paper mills 

ie eee Motor vehicles 

Electrical products Electrical products 

ee ee eee Petroleum and coal products 

ee ee Chemicals 

It should be added that slaughtering and meat processors showed a zero rate of change for the 1949-1968 period although 
there was a rate of increase of 3.9 percent per annum for the more recent period. Only two industries, synthetic textiles and 
electrical products, showed a rate of decline in both periods, which illustrates how unit residual cost changed with the passage 
of time and varied from one industry to another. Seven industries changed from increasing to decreasing unit residual cost, 
or vice-versa, between the 1950's and the 1960's. 

The erratic behaviour of unit residual cost, the lack of any clear trend, is indicated by the low R values for many 
industries in Table 31. If Ris to be significant at the 95 percent level, it must have a value of at least .388 and at the 99 percent 
level, of at least 529. The R values for many industries fell below one or both of these values, as indicated in the 
following: 


R values of less than 


. 388 .529 

In relation to (number of industries) 
production labour (1949-1968)* 4 9 
total labour (1949-1968)* 7 8 
production labour (1961-1968)* 2 3 
total labour (1961-1968)* 4 4 
total labour (1961-1968) 3 4 


x - with respect to value added, manufacturing 
y - with respect to value added, total activity 


The number of statistically insignificant R values is much less for the more recent period. The average R values for the 
covered industries, along with the usual measures of dispersion, appear in Table 32. 


Of course, R values of .388 and .529, while statistically significant, still leave much to be explained in terms of other 
than the mere passage of time. For example, in Table 31, the annual trend rate for unit residual cost for slaughtering and 
meat processors is 3.9 percent, the standard error is 8.0 and the R is .753; it is therefore significant at the 99 percent level. 
This means that for 1965 the index is 115.6 (1961 being 100) on the basis of the trend rate with a 99 percent likelihood that 
the actual index is within one standard error of that value; in other words, between 107.6 and 123.6. Considering this as 
percentage change from the base year, the range is between 7.6 and 23.6 percent, a considerable difference. To follow the 
analysis introduced in Chapter Seven, if we square the R of .753, it means that 56.7 percent of the change in unit residual 
cost in that industry can be associated with the passage of time. Put another way, it can be said that somewhat more than 
half of the change is influenced by factors (whatever they may be) that operate in a pattern that is coincident with the passage 
of time (at least, when time is measured in units of years), while the rest of the change must be attributed to factors whose 
influence is erratic, at least in relation to time. 


Where the R value is .800, 64 percent of change can be associated with time, if it is .850, the percentage is 72.25, if 
it is 900, 81 percent, if .950, 90 percent, and so on. Where a trend rate has a low R value, that is, shows a poor fit, it means 
that either the trend follows a nonlinear pattern (which is considered in part in Appendix C), or while there is some evidence 
of a straight-line trend, it is subject to many erratic fluctuations, or there is little or no trend at all. 
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Table 32 


Averages of Values for the Covered Manufacturing Industries 


M 

Compensation per worker 

A Indexes 
Production labour 1968/1949 ................ 261.9 
otal labour 1968/1949. 2 2 2 eee ee ee ee 259.4 
Produetion labour 1968/1940" 9 wee ee ee ee 142.6 
Total labour 1968/1961 peewee eee ee 141.2 

B Annual trend rates 
Production labour 1949-11968. 25. = ee. see ee ee eee VAs 
Total labour (949-1 96G. ee eet ee ee 7.6 
Production labour | GO1— (OGG maaan eno 5.9 
Mrotalel abo Utes! O Gilt OG Cee eee 5.9 

C R values related to trend rates 
ProductionilabvougiO49> 966 senna ene 982 
otallabour 1949-196 Saas seen eee eee .988 
Production labour 1961-1965", .2. 4.20.2. oe .962 
AO Fale alo @ Ural Gil eal G Cee ene a .976 

Output per worker 

A Indexes 
Production labour 1968/1949 4 oe ee ee eee 242.3 
Total sdabour1GGe/ 1049 ae ene eae ee eee 223.6 
Production labour 1968/1961 .............c..+. 136.0 
Potallabour 968/196 Lavan: St lee ae Oe eee 137.3 

B Annual trend rates 
Production labDOUbh| 949-2066. ecusens wees eee 8.8 
Totaklabovur194921968" = eee ee er ee 7.6 
Productioniliaboum196 121968 see Fee See 4.1 
Mota wlabOUted| 96 ia OG Caren een re 4.1 

& R values related to trend rates 
Production labour 1949-1968 27 se" 4. ee eee 943 
hotaltabourst949-19068 er cen teh Fee ee 927 
Production labour 1961-1968 —.. 2°...) >. oe oe .820 
jotaltlabounrt|961E 1 968e en ee ee eee 815 
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ey] 
28.8 
6.5 
8.4 


13 
1.4 
1.0 
ss. 


.012 
.005 
.057 
.023 


74.7 
67.6 
20.3 
23.6 


6.3 
4.7 
3.4 
3.6 


.103 
.133 
.180 
bali2 


(7%) 


10.3 
cre 
4.5 
6.0 


17.8 
728 
16.5 
19.2 


182 
0.5 
0.0 
2.4 


30.8 
302 
15.0 
2 


Fake 
62.6 
82.9 
87.8 


10.9 
14.3 
22.0 
26.0 


Table 32 


Unit labour cost 


A Indexes 
Production labour 1968/1949 .......--.-+2e2e5 
Toral |abOUr 1908/1049. a ay ew ble ees) oc a oe 
Production labour 1968/1961 .........-2+-+++65 
oO tAIaDOUb 1900) 1GO este snenen nestle tinea aoe os 


B Annual trend rates 
Production labour 1949-1968 .............2--4. 
ota labour1O49-1ObGi% «2k. c 5 ets Se A ee ees 
Production Jabour 1961-1968 .........2-6.5-+5- 
‘rotaldabour 196171966. Ss 4 4s eae eae ates es 


Cc R values related to trend rates 
Production tabour 1949-1968". ... 28. 2. es ee ee 
Total labour 1949-19G8" . ow se ee Be es 
Production labour 1961-1968... 22. se ee ee ee 
ota labour. 1001-1900 5. ss-.6¢ 66 4 see ee Ge 


Unit residual cost 


A Indexes 
Production labour 1966/1949" .... 2 «eee es eee 
Mata tabour 1969/1040 sks cs ee a ee ae 
Production labour 1968/1961% ........-.-.-.0065 
TovalWiabours 1960) tOGIet ao idl AR es eee 
Totallabours| GOR IOG IPs eens eta ee cea e ° 


B Annual trend rates 
Production labour 1968/1949% ..........---000- 
Taraabour 1968/1949" ss geen er tar tet ehh 
Production labour 1968/1961% .........002-0005 
Pots iabour VOCULOG 1. ate eas ete Se es 
moe about SORA OGd mee eee) See asec 


Cc R values related to trend rates 
Production labour 1949/1968% ..........0+-055 
otal labour OAGMOGS sever were so Sin tens 
Production labour 1961/1968 .........+2e2085 
Tot aiabotm 1 OGd ISGb © eae kee olla ee 
Torah apo OO OGG.- a ase ae dag 5 ow ren 


fouZ 
.646 
.698 


141.8 
13931 
111.1 
114.8 
119.8 


125 
1.4 
1.6 
1.6 
1.9 


.622 
585 
.810 
hed. 
.709 


316 
.330 
.243 
.255 


41.3 
44.4 
21.9 
272 
32.8 


ie! 
1.8 
cee) 
3.0 
3.4 


314 
328 
5159 
ol 
ree A 


29.1 
Sieg 
1907 
23.7 
27.4 


a Le | 
129.5 
206.3 
218.8 
178.9 


50.5 
56.1 
19.6 
39.5 
38.2 


Table 32 


M 0 V 
(7%) 
Implicit (value-added) price 
A Indexes by 
Value added, manufacturing 1968/1949 ............ 135.0 33.9 25.1 
Value added, manufacturing 1968/1961 ........... 109.3 16.0 15.0 
Value added, total activity 1968/1961 ............ 109.2 127 1427 
B Annual trend rates by 
Value added, manufacturing 1949-1968 ........... 123 1.7 134.8 
Value added, manufacturing 1961-1968 ........... 1.6 2.6 159.2 
Value added, total activity 1961-1968 ............ 1.8 222 124.6 
Cc R values, related to trend rates 
Value added, manufacturing 1949-1968 ........... .639 cp 48.8 
Value added, manufacturing 1961-1968 ........... .790 .169 21.4 
Value added, total activity 1961-1968 ............ .800 .182 22.7 
Change in labour share 
A Indexes 
Production labour 1968/1949% ................ 90.0 20.0 22e3 
‘Total labour T968/1949~ seen aed ee cere 96.0 18.7 19.5 
Production labour 1968/1961% ................ 98.3 eA. 11.3 
Total labour 1968/t06a" "2.20.44 < RBG) 4 es 96.7 1h? 124 
Fotal labour 1966/1964" oar ae es ten Use 96.4 4137 12.2 
B Annual trend rates 
Production labour 1949-1968% ................ zy T2 179.6 
otaliabowri 40 foGe yee sags eter ne Rea 4 1.1 1231.7 
Production labour 1961-1968" .. i. 2 ee ee @ 2.0 658.1 
otal labour- 1961: 1968"> <4 2h ee 3 2.0 629.0 
7 etal labour 1961-1968! «22 620. oe a Se - 2.0 1079.0 
C R values, related to trend rates 
Production labour 1949-1968" ..............4. .668 .231 34.6 
Total labour 1949-1968 ..4 cee a eee nee 541 .256 47.3 
Production labour. 1961-1968". ia). 2 age 5 cee 580 .305 52.6 
7 otal labour 196141068 cn ee a eee 568 .242 42.6 
Métal labour 196321968) 2s cc, BBL er, oo einen 594 1223 37.5 
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Change in residual share 


A 


Indexes 
Production labour 1968/1949* 


Total labour 1968/1949*% ... 


Production labour 1968/1961* 
Total labour 1968/1961*% ... 
Total labour 1968/1961Y ... 


Annual trend rates 
Production labour 1949-1968” 


Total labour 1949-1968% ... 


Production labour 1961-1968” 
Total labour 1961-1968* nae 


Total labour 1961-1968 ... 


R values related to trend rates 

Production labour 1949-1968” 
Total labour 1949-1968% ... 
Production labour 1961-1968” 


Total labour 1961-1968% ... 


Total labour 1961-1968" ... 


Table 32 
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Unit Residual Cost One year lagged Moving Weights 


A 


Indexes 
Production labour 1968/1949” 


Total labour 1968/1949% ... 


Production labour 1968/1961~ 


Total labour 1968/1961% ... 
Total labour 1968/1961Y ... 


Annual trend rates 
Production labour 1949-1968” 


Total labour 1949-1968% ... 


Production labour 1961-1 968* 


Total labour 1961-1968% ... 
Total labour 1961-1968Y ... 


R values related to trend rates 
Production labour 1949-1968” 


Total labour 1949-1968” ... 


Production labour 1961-1968” 


Total labour 1961-1968% ... 
Total labour 1961-1968” ... 


*Related to value added manufacturing 
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527 
300 
.800 
.707 
710 


Y Related to value added total activity 


3200 
304 
241 
22a 


31.9 
44.4 
21.8 
28.4 
24.3 


1.8 
Sul 
3.2 
3.5 
3.3 


312 
334 
eS 
209 
Ae) 
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Compensation per worker 


A 


Indexes 
Production labour, 1968/1949 


Total labour, 1968/1949 ... 


Production labour, 1968/1961 


Total labour, 1968/1961 ... 


Annual trend rates 


Production labour, 1949-1968 


Total labour, 1949-1968 ... 


Production labour, 1961-1968 


Total labour, 1961-1968 ... 


R values related to trend rates 
Production labour, 1949-1968 


Total labour, 1949-1968 ... 


Production labour, 1961-1968 


Total labour, 1961-1968 ... 


Output per worker 


A 
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Indexes 


Production labour, 1968/1949 ... 
Total labour, 1968/1949 ... 


Production labour, 1968/1961 


Total labour, 1968/1961 ... 


Annual trend rates 
Production labour, 1949-1968 


Total labour, 1949-1968 ... 


Production labour, 1961-1968 


Total labour, 1961-1968 ... 


R values related to trend rates 


Production labour, 1949-1968 


Total labour, 1949-1968 ... 


Production labour, 1961-1968 


Total labour, 1961-1968 ... 


Table 33 


Summary of Values for Total Manufacturing 
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261.5 
266.5 
143.9 
145.9 


7.2% 
7.5% 
6.3% 
6.3% 


.988 
.990 
Ao heks, 
fc heys 


21207 
203.7 
134.6 
124.1 


5.9% 
5.8% 
3.7% 
3.9% 


[905 
.990 
.987 
.989 


Unit labour cost 


A Indexes 
Production labour, 1968/1949 


Total labour, 1968/1949 ... 


Production labour, 1968/1961 


Total labour, 1968/1961 ... 


B Annual trend rates 


Production labour, 1949-1968 


Total labour, 1949-1968 ... 


Production labour, 1961-1968 


Total labour, 1961-1968 ... 


Gc R values related to trend rates 


Production labour, 1949-1968 


Total labour, 1949-1968 ... 


Production labour, 1961-1968 


Total labour, 1961-1968 ... 


Unit residual cost 


A Indexes 


Production labour, 1968/1949* 
Fatal TabOUC OGL 1049 ne ee Ge oe cp Meee ooo ts ohe ite ae. 
Production labour, 1968/1961” 
Total labour, 19687196 lice ee etn ede et 
Total labour, ADESHMOG 1) eee ee Se Ce, ee ere ls Re shies a 


B Annual trend rates 


Production labour, 1949-1968” 
TOTAL TADOUT e1OAGh OGG an State eae hee een ry ee nee Si ccsliar a 8 
Production labour, 1961-1968” 
Ta talitabo ube OG Wal OGG sik Bee faa ear dae: Pan Seren none oi sare te 
Total labour, VOB TEAGGG eet ore en eet, oe eee irs) ese ee 


C R values related to trend rates 


Production labour, 1949-1968” 
Estat labour O41 968 eae tee, oa er peer shs cla He oleae 
Production labour, 1961-1968” 
Waist labours 10611968 eer oe ean ee ye eth Prey 
Taian oti Ost 6G) a ccna eel nG ns er imraee Bee tere eee pen ce ere fen 


(x — related to value added, manufacturing; y — related to value added, total activity) 


Table 33 
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130.8 
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0.5% 
0.7% 
2.0% 
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.668 
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Table 33 


Implicit (value-added) price 


A Indexes, by 


Value.added, manufacturing, 1963/1949. A. a eee ee ee ee een 133.0 
Value ‘added; manufacturing,1966/196.1) =<. 7s & cos nee eee ee ees ee 106.2 
Value added. total activity, 1964/1966 ha a oo enn oe eater eee ea 110.5 


B Annual trend rates, by 


Value added “manufacturing, 1949-1968) #4 ae ee Oe ee eee 1.0 
Value.added = manufacturing, 1961-1966 sm 2.5 ey pee ere ee 0.9 
Valueadded total activityaloG1-1968% 22.4. < Sabet ae eee ee W7 

C R values related to trend rates, 
Value-added manutacturing, 1949-1968 3... 2 ee ee .913 
Value‘added (manutacturing: 1961-1968 \.).2.82 9. ee eee .705 
Value addedtotal activity, 1961-1968 4..-... G2. .% ae ee eee .984 


The number of industries for which R is less than .800 is shown in the following table not only for unit residual cost but 
also for output per worker and unit labour cost, so that an immediate comparison can be made. For several industries R is 
between .700 and .800, suggesting a definite but weak trend, so that the number of these industries is shown in brackets 
beside the larger number. The breakdown is as follows: 


output unit unit 
per worker labour cost residual cost 
Production labour, 1949-68 1 (0) 12 C6) 14 (3) 
Total labour, 1949-68 12) 12 {1} 125¢)) 
Production labour, 1961-68 6 (2) 16 (5) 8 (4) 
Total labour, 1961-68 6 (1) 12+) 9 (3)x 
Total labour, 1961-68 - - 10 <3)y 


(x and y as specified in Table 31) 


With respect to both unit cost series there is far less evidence of a steady longrun trend than there is for output per 
worker.’ This is also apparent from Table 32 and a comparison of the average R values for the same three measures. 
Admittedly, the unit residual cost measures exhibit some seemingly strange behaviour that this study cannot explain. Why 
should the number of R values below .800 for unit residual cost be so much less for the third and fourth series than for the 
first two, especially when similar behaviour is not found in the unit labour cost series? Why, also, should the R values for all 
manufacturing unit residual cost (Table 31) for the third and fourth series be so low as to be statistically insignificant when 
the other three R’s are quite high? This seems especially strange when the table above shows that for these two series there 
were fewer R’s of less than .800 than for the other series. 


The only explanation that can be offered is to repeat the point made concerning unit labour cost, which is that both unit 


cost series reflect the influence of a variety of highly volatile factors. On the other hand, compensation and output per worker 
follow a much smoother trend line. 


Unit costs and implicit price 


The index of implicit (value-added) price is the sum of the weighted indexes of unit labour cost and unit residual cost, 
the weights being the proportion of value added accounted for by the outlay for labour and residual inputs. It is expressed 


as follows:® 
(Ves Bae ee 
Y \WaJo Y va/o ae 
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With the information present in this and the preceding chapter, and using the appropriate weights, we can at once see the 
relation between each type of unit cost and implicit price behaviour. 


Table 34 contains the data on the proportion of payroll to value added.” The proportions are given for each year along 
with index numbers so that changes from year to year can easily be discerned. However, for the present purpose all that Is 
needed is the proportion for the base year since the unit cost measures are base-weighted. 


To use an example, the weight to be assigned the unit labour cost index with respect to production labour in the 
slaughtering and meat processing industry Is 353, which is the proportion shown in Table 34 for 1949. The unit residual cost 
weight is, by subtraction, .647. Using these weights and data already presented, the composition of the implicit price index 
for the industry in 1968 is as follows: 


147-1 (2353) «+ 12123 (.647) = 130.4 
(24) (34) (28) (12) 


(The bracketed numbers refer to the tables from which the data were obtained.) 


This means that by 1968, compared with 1949, unit production labour costs had risen 47.1 percent and unit residual costs 
21.3 percent; since unit labour cost in the base year constituted only slightly more than one-third of total unit cost, 
notwithstanding that labour cost rose more than twice as much as residual cost, implicit price rose far less than the rise in 
unit labour cost but by more than unit residual cost. 


If the trend rates for unit labour cost and unit residual cost, duly weighted, are added, the result should closely 
approximate the trend rate of change for implicit price but may not be identical with it, as it should be when index numbers 
are added in this way. (This is because of rounding, smoothing and possibly conflicting trend movements; see Appendix B.) 
To continue with slaughtering and meat processors as our example, with respect to production labour and value added by 
manufacturing, there is a zero trend rate for unit residual cost. While the base-weighted index for 1968 over 1949, as shown 
above, is 121.3, it was 132.6 in 1967, 122.5 in 1966 and 101.9 in 1965 while even back in 1952 it was 128.3; because of such 
erratic fluctuations, there is no trend. The composition of the trend rate of change (production labour, value added by 
manufacturing, for 1949-1968) is as follows: 


O29 (2353) + 0 (.647) = 0.3 
(26) (34) (31) (16) 


(The bracketed numbers refer to the tables from which the data were obtained.) 


The first figure refers, of course, to the trend rate for unit labour cost, followed by its weight, followed by the trend for unit 
residual cost and its weight. 


While, in this case, all of the longrun increase in implicit price is composed of only a labour cost component, in any given 
year some of the change (relative to 1949, the base year) is composed of residual cost. In 1968, when implicit price showed 
an increase over 1949 of 30.4 percent, 54.6 percent of the increase was made up of unit labour cost and 45.4 percent, of unit 
residual cost; but in 1965, 83.6 percent of the increase consisted of unit labour cost and 16.4 percent of unit residual 
cost. 


Slaughtering and meat processors is the only industry (with respect to the 1949-1968 production labour, value added, 
manufacturing series) with a zero rate of change for unit residual cost and its cost and implicit price indexes follow an erratic 
path. But there is a significant trend for unit labour cost (R = .552) and for an understanding of any underlying movements 
in costs and prices over the period studied, it is the trend values, not the index numbers, that should be studied.’? However, 
adding trend values in an equation is subject to hazards that do not arise in adding index numbers. The latter refer to the 
situation in a given year and can be accepted as entirely accurate, but trend rates are averages that represent the actual 
change in a given year more or less accurately depending on how good a statistical fit can be obtained from the trend values. 
If one or both trend rates for unit labour and unit residual cost have a poor fit, combining them according to our equation 
may produce a less than perfect trend rate for implicit (value-added) price. ! 


Changes in factor shares 


When one unit cost index moves up more than the other, or moves down less (or, for that matter, moves up while the 
other moves down), the payments to that factor, be it labour or the residual, will increase relative to the other.!? That is, there 
will be a change in factor shares. 
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Table 34 


Payroll as a Proportion of Value Added 


Slaughtering and meat processors 


Proportion . Index Se Proportion : Index 
1949 Geren Roe ea F353 100.0 .482 100.0 
1950 see oie, oe .369 104.5 .506 105.0 
15 I eee Sareea es .376 106.5 615 106.8 
1952s See ae .338 95.8 .450 93.4 
TORS peta niece e .360 102.0 .490 101.7 
1994 Gee ee .360 102.0 499 103.5 
OSG Freee ste ee 341 96.6 .465 96.5 
19 5G: “ence seu ces aecad 391 110.8 .528 109.5 
i of Cope are aries meee soe 108.2 .520 107.9 
GSO y ccc ete .386 109.3 O23 108.5 
TO50 yee re .390 110.5 521 108.1 
1960 erase 44 .405 114.7 547 113.5 
1ISGiig ee oe .422 119.5 o75 119.3 .602 100.0 
19625 2 ee eee .396 T1202 .537 111.4 .562 93.4 
1963 0h. Po .398 Ti 227 .534 110.8 .559 92.9 
1964-  ore ee .386 109.3 .518 107.5 .539 89.5 
IS6Se ay. ee .386 109.3 .528 109.5 545 90.5 
1966 otene. See .374 105.9 .508 105.4 .530 88.0 
1967 See SoH: 105.4 .486 100.8 .508 84.4 
1366 a St See ee .398 O27 524 108.7 4 91.5 


A — Based on production labour, value added manufacturing 
B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 


Source D.B.S.: Manufacturing Industries of Canada, Section A (Catalogue No. 31-203) 
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Table 34 


a cr oe a en ee ee 


Bakery products 


ae ee ee B c 

Proportion Index Proportion Index Proportion Index 
RES ae er eee eae 444 100.0 545 100.0 
ETS OE eee ae .440 99.1 od 98.5 
NOE) wes oat) 426 95.9 .518 95.0 
SS 2 ae oe eg a 425 95.7 .516 94.7 
1) eS eee a a a 437 98.4 .529 97.1 
7 Ct ge mere .459 103.4 Need 102.2 
NS Oey Sunctas 467 105.2 .561 1029 
POG dene lie seg ss s200% 482 108.6 578 106.1 
REET ma eec Ns Saute hats: 474 106.8 512 105.0 
TG ESS ene ee 476 107.2 574 105.3 
Be OD) ae es oe ute ct? .480 108.1 578 106.1 
EME) Bir es aro co) los els 482 108.6 .586 107.5 
(os ee ee 463 104.3 557 102.2 .569 100.0 
he etree ac ene nes .465 104.7 57,1 104.8 581 102.1 
MEGS Meer son New op 472 106.3 575 105.5 .585 102.8 
eget ies Satie as 467 105.2 .567 104.0 .576 101.2 
STS eee aera 465 104.7 .570 104.5 DLs 101.4 
ICTS poet hae a .480 108.1 575 105.5 .583 102.5 
NOG J ateas Oia ca aa ty .490 110.4 .580 106.4 .590 103.7 
OGD es 4 eo. eos 493 111.0 581 106.6 .586 103.0 


A — Based on production labour, value added manufacturing 
B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 
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Table 34 


Proportion 


141 
.126 
.132 
141 
.145 
.145 
153 
ey 
.149 
.142 
.133 
SPA! 
me Dh 
111 
.099 
.094 
.099 
.094 
.096 
.093 


A 


Index 


100.0 
89.4 
93.6 

100.9 

102.8 

102.8 

108.5 

111.3 

105.7 

100.7 
94.3 
85.8 
83.0 
78.7 
70.2 
67.7 
70.2 
66.7 
68.1 
66.0 


A — Based on production labour, value added manufacturing 


B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity. 
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Distilleries 


B 


Proportion 


.210 
ao, 
.190 
.200 
.201 
os 
.204 
.206 
.202 
5 
.189 
.180 
.187 
.184 
.168 
09 
.168 
159 
.163 
.163 


Index 


C 


Proportion 


191 
.188 
ee 
.163 
Lee 
.163 
.166 
.166 


Index 


100.0 
98.4 
90.1 
35.3 
90.1 
85.3 
86.9 
86.9 


Table 34 


Breweries 
A B C 

Proportion Index Proportion Index Proportion Index 
NRE ses as ek Sa Sys te .170 100.0 .230 100.0 
MESO y 35 92: taitiihes ae ests .160 94.1 fee 98.7 
(05 tS oe Tee 101.2 .244 106.1 
LS) a oe eee .174 102.4 .238 103.5 
‘Sh fea aera .159 93.5 .216 93.9 
NUM 15.50 We os Hordes .162 95.3 226 98.3 
(LOS. (See ae eee 2153 90.0 217 94.3 
RISA ota det ser Re ca fe se .158 92.9 .228 99.1 
(LA) Ra hes 90.0 .218 94.8 
ASO hy: gs ae, SSO ge 89.4 .219 95.2 
JOSS P Jy ee emerge rae og 90.0 .220 95.7 
Cit Serer .150 88.2 ae 96.5 
TPT Ee oe sai ie ve: 28 .139 81.8 .206 89.6 as 100.0 
(GP! 5.) ee 132 77.6 .202 87.8 .210 96.8 
DOGS So bee « .126 74.1 .199 86.5 .207 95.4 
OGG Be vise eee 122 71.8 .197 85.7 .205 94.5 
SO aM os visi ic js ge: x .130 76.5 A 91.7 .220 101.4 
‘lee: 24. Sere .128 75.3 .210 91.3 .220 101.4 
DUM Mas ip Ge nie 40 6 127 74.7 .209 90.9 ya 100.0 
PSO MES, ine 5 6s. ws .130 76.5 ate 92.2 221 101.8 


A — Based on production labour, value added manufacturing 
B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 
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Table 34 


Proportion 


27, 
ee 
.322 
.281 
.282 
.281 
.267 
.274 
.300 
.296 
.266 
.249 
.230 
.246 
.245 
.245 
.216 
.211 
.213 
.241 


A 


Index 


100.0 
91.6 
108.4 
94.6 
94.9 
94.6 
89.9 
92.3 
101.0 
235 |i 
89.6 
83.8 
77.4 
82.8 
82.5 
82.5 
72.7 
71.0 
Th let 
81.1 


A — Based on production labour, value added manufacturing 


B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 
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Tobacco products 


Proportion 


.374 
.347 
.414 
399 
397 
351 
.332 
343 
377 
.376 
341 
.325 
Zod 
327 
311 
316 
.278 
273 
.284 
.326 


Index 


100.0 
92.8 
110.7 
96.9 
95.5 
93.9 
88.8 
91.7 
100.8 
100.5 
91.2 
89.9 
79.9 
87.4 
83.2 
84.5 
74.3 
73.0 
75.9 
87.2 


Proportion 


.305 
.335 
316 
.318 
.284 
2/9 
.290 
334 


C 


Index 


100.9 
109.8 
103.6 
104.3 
93.1 
91.5 
95.1 
109.5 


Table 34 


Rubber industries 


A B C 

Proportion Index Proportion Index Proportion Index 
LG Se a eae ae aac 100.0 474 100.0 
EDD Sen prea .296 87.3 .405 85.4 
HCPONE Patt ch og Ssh 10s .289 85.3 .399 84.2 
(CEA ere ae .286 84.4 .403 85.0 
MONS 2 fea gat ete sd <5 .294 86.7 411 86.7 
Eke ae oe .318 93.8 .453 95.6 
PO Des eee iy sy Or uae .283 83.5 .394 83 1 
OOO re oe ese: We .296 87.3 414 87.3 
US EY eee eee aera ae 329 97.1 471 99.4 
(ELC ey are ee .298 87.9 .437 92.2 
ey ae eee .321 94.7 .462 97.5 
NOG eyed as Bus .342 100.9 .500 105.5 
AGG NE sake, Fe 6G 346 102.1 492 103.8 .470 100.0 
WOGAM on ae ou. ok .375 110.6 .453 95.6 478 101.7 
ADOSER ec % hs soit 111.2 .504 106.3 .470 100.0 
ee a 371 109.4 .503 106.1 475 101.0 
OOM a ta cee eet 305 104.7 .484 102.1 457 97.2 
OOO. sss .344 101.2 .460 97.0 431 Oly 
ISG cs. cso we 329 95.9 447 94.3 422 89.6 
AOD OMNS os wei 8 .314 92.6 .446 94.1 419 89.1 


A — Based on production labour, value added manufacturing 
B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 


Iso 


Table 34 


Cotton yarn and cloth mills 


Proportion . Index Proportion : Index Proportion < Index 
1SGO a ER AO oe, es .520 100.0 594 100.0 
TIOU erase ee, 84a 503s 96.7 579 97.5 
US 08 Ee cne ern ae (519 99.8 .605 101.9 
1952. ena fete e .566 108.8 .680 114.5 
(he poX argue hn Aarne .625 120.2 .751 126.4 
IS 4 dares vate ee aoe 4 110.0 .699 i eid 
1999" aif tat ee te .576 110.8 .730 122.9 
TSOG 65 to As ee .530 101.9 .681 114.6 
PSO Farin at te .506 97.3 .659 110.9 
SSG re Acme .495 95.2 .672 113.1 
tO 5D Site eee 475 91.3 .636 107.1 
1960 gece eee .466 89.6 .615 103 5 
TOG =, ee .449 86.3 .583 98.1 579 100.0 
1629S se .448 86 2 7c 97.3 5/5 99.3 
TOS ne eee 423 81.3 547 92.1 .546 94.3 
1964 Pe ee .448 86.2 .569 95.8 ous 97.2 
19GOM I ee rae .454 87.3 .576 97.0 .569 98.3 
T9660 9 eae .466 89.6 .610 102.7 .598 103.3 
TOOT ae a ee .491 94.4 .648 109.1 .642 110.9 
LEGS". oh. 02% oe .466 89.6 .632 106.4 ‘633 109.3 


A — Based on production labour, value added manufacturing 


B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 
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A 

Proportion Index 
UNL De ee a ee rae pes .368 100.0 
Bere ee gn me .336 91.3 
S15 PO Ae ae a ee .342 92.9 
Bertie Wa ceeee ea. urs te sgs 13311 89.9 
EA ren eta aati .396 107.6 
OEY ROR naar reareet .383 104.1 
BPE Pa aoa oe ahaa te .361 98.1 
12 ee ae a .402 109.2 
SR ae a ar .390 106.0 
11S ON A decane ie era .359 97.6 
Le eens 7315 85.6 
SOME Re Ness ob nls 9 .314 85.3 
ROGIOEE, co. on eS .294 79.9 
Ee.) a ee .281 76.4 
(RIS) aap ere 272 139 
TOGA co es je ab .278 75.5 
RST eos uc i323 87.8 
IRC a are -335 91.0 
VIGIME rs oad os 339 92.1 
HOGA EE. od ie FSH 89.9 


Table 34 


Synthetic textile mills 


Proportion : Index 
.478 100.0 
.457 95.6 
.463 96.9 
475 99.4 
EER 116.9 
581 1215 
.545 114.0 
.617 129.1 
.598 1259 
.567 118.6 
.499 104.4 
.486 101.7 
.480 100.4 
.452 94.6 
.426 89.1 
427 89.3 
.502 105.0 
Sz 111.3 
29 110.7 
eh 110.3 


Proportion 


495 
.466 
442 
.446 
.520 
552 
542 
.540 


Cc 


Index 


100.0 
94.1 
88.3 
90.1 

105.1 

111.5 

109.5 

109.1 


A — Based on production labour, value added manufacturing 


B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 
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Table 34 


Clothing industries 


C 


Proportion - Index Proportion > Index Proportion 
1949 442 100.0 .589 100.0 
TOG che ok nia 448 101.4 .603 102.4 
Me Soe, Sobre es .452 102.3 .604 102.5 
US See AP Ee .450 101.8 .590 100.2 
21a Ss Oe umn nee .465 105.2 .606 102.9 
UO OA Desi eare i: 473 107.0 .622 105.6 
PODOs Cas eee iak 463 104.3 .607 103.1 
HPO eicrt anata Hot 474 107.2 .617 104.8 
SCY ah eat .469 106.1 .621 105.4 
(Se a nara eo 465 105.2 .614 104.2 
SS I ere ens 466 105.4 .611 103.7 
BGO fa cura a eee 462 104.5 .617 104.8 
LOG cee eae .476 107.5 .618 104.9 .629 
US OWL | Ree ae nm .478 108.1 .602 102.2 .613 
LOG BRP ii ee RE .475 TO7es 2591 100.3 .601 
ROOAINE 20. wer cane .481 108.8 .590 100.2 .600 
(ISIS 5) 6c. eee eae ane,’ .483 109.3 2o3 100.7 .603 
IIOG PRE s coms wees .474 107.2 574 97.5 584 
VOGT RM oes ee .483 109.3 00g 101.7 591 
TOGGROE,. 2 sya ae ae .484 109.5 O77 98.0 .586 


A — Based on production labour, value added manufactur ing 


B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 
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Index 


100.0 
97.5 
95 
95.4 
054 
92.8 
94.0 
93:2 


Table 34 


a 


Furniture and fixtures 


A B C 

Proportion Index Proportion Index Proportion Index 
AC Gimihe ke aan lone are 491 100.0 .626 100.0 
ASL) ae A a ee ree .488 99.4 .629 100.5 
MOOME camciear se acee oars 477 97.1 .622 99.4 
(ES)S 2 nee ane .470 95.7 .618 98.7 
(SS Renae eae ae .501 102.0 .654 104.5 
OIA rere ey onda ae < 483 98.4 .633 101.1 
HD ire hen aw ceca ea 482 98.2 .633 101.1 
VO SOR ete se ct cesses .480 97.8 .628 100.3 
AUST tk: Sara acorn a .480 97.8 .636 101.6 
ks) Se eee .464 94.5 .620 SEU 
(REISS | Se i eee en 471 95.9 .632 101.0 
VOU Oe Bn ga coe 472 96.1 .637 101.8 
OGM eons ce oat .452 92.1 .609 97.3 .589 100.0 
NS ow) er .456 92.9 .603 96.3 .586 99.5 
PREIS Soy 4 ee eee .454 92.5 .622 99.4 .602 102.2 
TO GAM bere. occa hs .456 92.9 597 95.4 .578 98.1 
1G] oY ae Pm 452 92.1 .588 93.0 .569 96.6 
Uo] oe ee 447 91.9 79 92.5 .562 95.4 
NC C9) ae a 442 90.0 Keay 92.2 .560 95.1 
PODER Sone! th a 447 91.9 .586 93.6 .569 96.6 


A —Based on production labour, value added manufacturing 
B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 


15? 


Table 34 


Saw and planing mills 


C 


Proportion = Index Proportion : Index Proportion 
808 Baa eee ee 451 100.0 543 100.0 
TE SOi ssa pie etsy .408 90.5 494 91.0 
pS eu ieee See pam oo 424 94.0 511 94.1 
(EL) Teer he ae 443 98.2 541 99.6 
io Se ae ee meee ae 448 99.3 551 101.5 
TODAS a ava escaeeens 447 99:1 .550 101.3 
TODO en acta 433 96.0 .536 98.7 
i LE Go Eee tee cen? 454 100.7 .566 104.2 
EG i) ee eee ee eer ee .490 108.6 .615 113.3 
ODO 2 seach ones 478 106.0 009 110;3 
TOO OMN hs Aue hes .465 103.1 .586 107.9 
TOGO. 8 ey eae 494 109.5 .621 114.4 
TOG ieee ose ue a 493 109.3 .617 113.6 .632 
AD eee oon 5k Fe el 464 102.9 .560 103.1 .576 
19634 Mite: he. & Sx .450 99.8 .547 100.7 .565 
TOGA eg ee i no oon, es 452 100.2 .540 99.4 .561 
19656 aa es 474 105.1 .560 103.1 582 
T2OGe ers Stier e es .482 106.9 .567 104.4 .587 
VSG Te Gao se woe 5 .484 107.3 ON 105.2 54 
196 Se tees, 6d esee ca en .408 90.5 .481 88.6 at 


A — Based on production labour, value added manufacturing 
B — Based on total labour, value added manufacturing 
C -— Based on total labour, value added total activity 
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Index 


100.0 
9421 
89.4 
88.8 
92:1 
929 
93.2 
80.9 


Table 34 


Pulp and paper mills 


A 

Proportion Index Proportion ; Index Proportion : Index 
ee kta? arg 299 100.0 iste 100.0 
ASST gear .261 88.5 .331 89.0 
ey Beebe, fan proeh oh, 249 84.4 314 84.4 
Tete g Meee he ae oy aie O's .303 102.7 .386 103.8 
Oar sy a tp Sahai: & LO 105: 1 393 105.6 
dR pe SS yh 61) 105.4 394 105.9 
ELAS A eee ee .303 1027, .385 103.5 
USL ae eee lt 107.5 .404 108.6 
ere 2 Sy cach ees 342 115.9 444 119.4 
UGS ae eee ae oe 112:5 .437 1175 
IGE) SRR sees eee eee 109.2 .424 114.0 
MEE Mesos Pala, cto .320 108.5 .426 114.5 
RDO PM eo oo sha ais jsz3 103.5 .400 107.5 .396 100.0 
Vis aaa .320 108.5 ee), 107.3 .396 100.0 
ASS) ee ma FF 107.5 .396 106.5 392 99.0 
(ioc) re .315 106.8 .390 104.8 .386 97.5 
GG). Sere .328 1Ue2 .407 109.4 .403 101.8 
VR 0: re ee Biles 120.3 439 118.0 435 109.8 
USL aoe .393 133.2 .488 Vane 483 122.0 
ROR iis aie fea. .404 136.9 iy) 136.3 .502 126.8 


A — Based on production labour, value added manufacturing 


B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 


16] 


ee fee) we eh ie ue Te. 


Ce SO = te eae (ACHE toch 


cee whee, “mite ow) Gm alen oe 


ade hee “a el sie eh se 


Table 34 


Printing, publishing and allied industries 


Proportion = Index Proportion 
.300 100.0 oo 
.300 100.0 .534 
.309 103.0 Loe. 
.305 101.7 549 
.300 100.0 .536 
.301 100.3 .549 
.300 100.0 545 
.282 94.9 530 
291 97.0 .548 
.290 96.7 2539 
.284 94.7 534 
.283 94.3 .546 
215 91.7 .540 
274 ois 531 
23 91.0 .539 
.263 S77. .518 
or 85.7 O16 
woo 84.3 51S 
.256 Gow 025 
i200 86.0 52s 


A — Based on production labour, value added manufacturing 


B — Based on total labour, value added manufacturing 


C — Based on total labour, value added activity 
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B 


Index 


100.0 
99.8 
103.4 
102.6 
100.2 
102.6 
101.9 
O92) 
102.4 
100.0 
99.8 
102.1 
100.9 
99:3 
100.7 
96.8 
96.4 
96.8 
98.1 
98.5 


Proportion 


535 
27 
534 
Ole 
.510 
514 
019 
022 


C 


Index 


100.0 
98.5 
99.8 
95.7 
95.3 
96.1 
97.0 
97.6 


Pee a an a 

Proportion Index 
acme fc festa. sete 020 100.0 
POURRA Meese cco & .469 89.3 
(ALD Beane kaka 438 83.4 
SMS Zee ies tan Sh 451 85.9 
OEE Wetter os ca .505 96 2 
RT ee ea .402 76.6 
eerie Men eas ednie .390 74.3 
BOGE. oe aS 2 .386 13.5 
ei Reena hare ae .405 TA 
ted iter et eat cn ca .378 72.0 
Peet sy se sacl 374 Thee 
POU ean ee eo .409 779 
POGI REE 6 Sep Ses 374 71.2 
PS | Janene erenar 362 69.0 
CRISS es Ga ene ae 302 67.0 
(Olt) ” 3 Sastre ara 349 66.5 
LOGS Sadar sat oS 334 63.6 
Rico? «, Beat anmameen .356 67.8 
1OGdaaee ee es S .374 Tz 
TOGO MO sa aha Sey) 68.0 


A —Based on production labour, value added manufacturing 
B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 


Table 34 


Iron and steel mills 


Proportion 


B 


Index 


Proportion 


472 
457 
445 
.439 
418 
452 
.484 
.461 


Index 


100.0 
96.8 
94.3 
93.0 
88.6 
75.8 

102.5 
Or, 
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Table 34 


Agricultural implements 


Proportion . Index Proportion : Index Proportion Index 
AE rere ee ee 439 100.0 .558 100.0 
TOS fe ios oe ee 496 113.0 .633 113.4 
ROO tie cress ee ome ed 130.1 718 128.7 
NIO2 an mos Sees .530 120.7 .666 119.4 
2 ox a eee ae oe 473 107,7 .636 114.0 
1) Ue Meee ae ae .579 131.9 ‘O17 146.4 
AG D5 Crete i case ove .563 128.2 770 138.0 
ROSG ree ee .504 114.8 713 127.8 
CS La Aa Se oe eh eee .482 109.8 5675 121.0 
IOS Serer eee a .564 128.5 782 140.1 
OOD Ue cine, a aoa .582 132.6 791 141.8 
TIGO > Shores see ect tc .570 129.8 .856 153.4 
ASG Pera cores .516 1375 .826 148.0 .830 100.0 
ESO 2 ee eh eee aes 547 124.6 825 147.8 .784 94.5 
LQG SE Ot ent ie Ole 116.9 .730 130.8 .646 113 
1 IGA et ee es 445 101.4 .655 117.4 .621 74.8 
POGOe on! oor oven .451 102.7 .651 116.7 .619 74.6 
POD ee earhenrees .464 105.7 .662 118.6 .626 75.4 
POG TOW RS cep ch aneme .492 112.1 .709 12731 .668 80.5 
DIGS rte ie ete Ska .467 106.4 TA 128.1 .669 80.6 


A — Based on production labour, value added manufacturing 


B — Based on total labour, value added manufacturing. 
C —Based on total labour, value added total activity. 


Table 34 


Motor vehicles 


A B 

Proportion Index Proportion Index Proportion : Index 
(CE ee Ze 100.0 421 100.0 
(Ri eo ae 255 79.2 sae 78.9 
Oe enc h y reo as .288 89.4 374 88.8 
BN er Bi ba. ay cat .322 100.0 425 101.0 
G2 eee 3/3 115.5 .480 114.0 
US? as ere 425 132.0 .601 142.8 
OA Rca) eon on% 365 113.4 .499 118.5 
DRO, gets ha 8. anc a .365 113.4 .503 119.5 
CUS A ne tear aa 354 109.9 .508 120.7 
BODIE deere rts. seh a 344 106.8 511 121.4 
OG MOR) aaa .288 89.4 .415 98.6 
NSS WP ace aan eae .307 95.3 445 105.7 
(Oo he eee .310 96 3 443 105-2 EASE) 100.0 
PMN eM tos cke seca. > .286 88.8 .384 91,2 329 92.7 
LSS) peyiiaahtae cane .281 87.3 .368 87.4 318 89.6 
(fle ie 2a ee .309 96.0 .406 96.4 349 98.3 
DOG Gres gis S80 Eoee 100.0 .406 96.4 .336 94.6 
Tits ee a a 324 100.6 .423 100.5 348 98.0 
Oates ait ee ee .268 83.2 349 82.9 PAL: 76.6 
ES TGSs 6 ent eee ga “U0 94.7 .306 94.1 2/9 78.6 


A — Based on production labour, value added manufacturing 
B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 
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Proportion Index 
LE ieee Seer ner .451 100.0 
LOO Denier hess anes .448 99:3 
1 AS po he ere rear .448 ee Ne 
LE Le ee aie -455 100.9 
uh) PSR one eter ere .454 100.7 
Ike) S Pee eer re .437 96.9 
See aa een are .428 94.9 
TOBG Gee meee .402 89.1 
SS aC a eae eg .418 92.7 
19DG esate sce eed 413 91.6 
PIOUS an eeitene ate .409 90.7 
1960! Bats: be Al arene .407 90.2 
196 Us ap once .455 100.9 
19025 ye cre .433 96.0 
A9G SR tee .414 91.8 
TOG 4s Be ok es ee .452 100.3 
1965 ARs .< ccs ee .456 101.1 
TOOG 8 Mec as 2-0 412 91.4 
AYO 7 Pe ce Sons .401 88.9 
1908 eRe. 66 .414 91.8 
A — Based on production labour, value added manufactur ing 
B— _ Based on total labour, value added manufacturing 
C— _ Based on total labour, value added total activity 
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Table 34 


Motor vehicle parts and accessories 


Proportion 


.562 
Mea) 
.558 
A, 
075 
584 
.570 
533 
Ley As, 
.582 
.562 
eH) 
.652 
699 
.558 
.603 
.611 
2055 
541 
.554 


B 


Index 


100.9 
98.4 
99:3 

101.6 

102.3 

103.9 

101.4 
94.8 

102.3 

103.6 

100.0 

101.4 

116.0 

106.6 
99.3 

107.3 

108.7 
98.8 
96.3 
98.6 


Proportion 


731 
.671 
.630 
.684 
.689 
.627 
.610 
.626 


Index 


100.0 
91.8 
86.2 
93.6 
94.3 
85.8 
83.4 
85.6 


Table 34 


Smelting and refining 


Soy oot A eee B Cc 

Proportion Index Proportion Index Proportion Index 
HIRO Gat ci pyhan'es Sp 068 .249 100.0 .303 100.0 
PO DOR ee ayes chose coke .236 948 .290 95,7 
OO Te rn acy kanes op ists .234 94.9 .287 94.7 
(EPS i ea .269 108.0 (300 108.9 
DS OS eich eon haa .248 99.6 305 100.7 
a OApieas. <reen) Nese .234 94.0 291 96.0 
(REC eee ee ale 85:5 .266 87.8 
(A ere eae .204 81.9 5200 84.2 
RY Ae eens .234 94.0 .299 98.7 
MOBS eee sen er ato « Ase) 103.6 346 114.2 
TOGO SS Bre ead reals .245 98.4 o19 105.3 
OU te teste ceceesa sy whi .260 104.4 .336 110.9 
LOG Mele ie seaer ea 478 192.0 .631 208.3 .505 100.0 
TOG 2 ete fio. oyae ate 449 180.3 .599 197.7 476 94.3 
UTS <, Sees ere .456 183.1 .634 209.2 .500 99.0 
TOG GBR ke oie es 434 174.3 .588 194.1 461 91.3 
ROG acti sr acne .412 165.5 bog 184.5 435 86.1 
WOGO Ress sp as +) 5) aes 422 169.5 .595 196.4 .466 92.3 
(L1G 5, a ee 457 1335 .623 205.6 492 97.4 
les). Se ree 435 1747 .621 205.0 491 97.2 


A —Based on production labour, value added manufacturing 


B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 
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Table 34 


Electrical products 


A B 
Proportion Index Proportion 
TELLS Ce arenes ee ae .363 100.0 310 
LODO eal ct ie hee .349 96.1 493 
eS ler sae eV te 104 1 A215) 
LODZ aa. Acs Pee es .368 101.4 549 
IG SX A eee ane Fe SOU 98.9 .548 
Tas eto a oP agen aes 344 94.8 .558 
POS pee aoa th ae 346 95.3 .562 
1ODG rts ware eae .335 92:3 .538 
TOS Te oe.n es ahs 334 92.9 .564 
TODG Nato che Gey he 342 94.2 .604 
1958 nae ate 324 89.3 .560 
ESCO ccd @ aes 2 319 87.9 .564 
TOG Tie s. 5 ctl ae foie 86 0 503 
LOG Za ec le eats 302 83.2 wis 
LOG IAM ois tet a aoe .308 84.8 .518 
NICS ets ead: @ Be .302 $3.2 .501 
TOGO Ms See ee .309 85.1 507 
19GB ae Seascale 314 86.5 .509 
TOG tr. oe este 325 89.5 524 
es: a ree .326 89.8 .495 


A — Basedon production labour, value added manufactur ing 


B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 
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Index 


100.0 

96.7 
108.0 
107.6 
107.5 
109.4 
110.2 
105.5 
110.6 
118.4 
109.8 
110.6 
108.4 
100.6 
101.5 

Sez 

99.4 

99.8 
102.7 

S721 


Proportion 


.498 
460 
467 
452 
453 
453 
.468 
442 


C 


Index 


100.0 
92.4 
93.8 
90.8 
91.0 
91.0 
94.0 
88.8 


Table 34 


Cement manufacturers 


A B Cc 
Proportion Index Proportion Index Proportion 
POAOEe et ae eo 209 100.0 .228 100.0 
Pat one 2 so 8 210 100.5 229 100.4 
Le Ui asin sme S 217 103.8 Zar 103.9 
NOG ert tock a8 a 2 271 1057 .242 106.1 
VCR Bt ey germ 203 97.1 221 96.9 
ee Ce a ae 219 104.8 .248 108.8 
qo Gtaruees £25 3 219 104.8 .250 109.6 
PUOW se eps ol ene & eee 106.2 .263 115.4 
ies geet eae ara 101.9 .256 izes 
TOO eet d faeces .197 94.3 247 108.3 
CLE Ss ae raerie Reyer .197 94.3 .254 111.4 
iG 310 Oe 2 eee ier .192 91.9 .251 110.1 
TOO MMe. 5 <i oes .169 80.9 .218 95.6 ays 
DOGS etl rs.c. fea 6% .164 78.5 214 93.9 213 
GK .. aie are .154 13g .203 89.0 74'S 
FOGAMEtS eis 6 wa .146 69.9 00 84.6 .194 
POD ak 5 koe 2s 2155 742 .203 89.0 .204 
LOOM: cnc oaks .162 77.5 211 92.5 211 
TOGSMMERS Skea ess .174 Sa. .236 103.5 eH | 
1SGSaeee oe oe .165 78.9 aed 99.6 .228 


A — Based on production labour, value added manufacturing 


B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 


Index 


100.0 
98.2 
93.5 
89.4 
94.0 
o72 

109.2 

105.1 
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Table 34 


Petroleum and coal products 


Proportion * Index Proportion : Index Proportion : Index 
TAS et Cte A ot 100.0 338 100.0 
LOGO oe eine ae .200 84 4 .307 90.8 
POON iy oh hort ne ea .186 78.5 .289 35.5 
1D 2: Prater. cose .180 159 .282 83.4 
TO Be carga trea eee .202 85.2 315 93.2 
1S he eae rae ear eee? e122 61.5 .194 57.4 
NOOO Gilsson .106 44.7 174 ey a) 
TOO eee elena ee .099 41.8 .167 49.4 
TORT oe Aone keene .098 41.4 .166 49.1 
TaD Oseta a cee eaau ae .098 41.4 174 61:5 
OG Swe eer aeetae .094 39.7 sa lh 4 50:9 
POO ae re tee .079 SERS) .145 42.9 
TOG) ees S20 neers .078 32.9 .142 42.0 i337 100.0 
(OG Zee ca ee .080 33:0 .146 43.2 344 102.1 
NOG 3) eee 363? ohh ees .079 B33 .143 42.3 336 9977 
TOG 4 een ce ote: .081 34.2 .148 43.8 347 103.0 
TODO ee. orc .085 35.9 .158 46.7 .368 109.2 
TOC G Raed circ Pore .092 38.8 .166 49.1 382 113.4 
ROG 7 ss tae .093 39.2 .168 49.7 392 116.3 
19OG3Ee kas .090 38.0 .159 47.0 .350 103.9 


A — Based on production labour, value added manufacturing 
B — Based on total labour, value added manufacturing 
C -— Based on total labour, value added total activity 
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Table 34 


en ge ee a == eee 


A 
Proportion 
eA ls i Me aa oe a ace 204 
1950 see ucns Gays 197 
ACI ST ieee een 204 
LOD 2 Meee Wey aoe Soneks 213 
DOD Stee aids 055.6 219 
ROO meet. ee ese 218 
LS ee eae ee 202 
NEALE, 6 aera ie ees 202 
te ae 2S Soe een 203 
Riel cot ing re .189 
TODO! pete Gr eS .190 
BOGU Meni, fe sice hss .185 
LOG) Manet a eae UE 
BOG 2 Ueda catessieaiene a .170 
1OGS Pewee oss sos 71 
1964 Cages areas BLod 
TOG See at bx, fe cc ch .165 
1OGG @ameeeir pet a .170 
ULE os eee SUEES) 
1968 ize ate .178 


Index 


100.0 
96.6 
100.0 
104.4 
107.4 
106.9 
98.9 
99.0 
99°5 
92.6 
93:1 
90.7 
86.8 
83 3 
83.8 
81.9 
80.9 
83.3 
85.8 
87.3 


Chemicals 
B 
Proportion Index Proportion 
349 100.0 
EY) 96.6 
.342 98.0 
.358 102.6 
.367 105.2 
372 106.6 
.350 100.3 
361 103.4 
.367 105.2 
.352 100.9 
.347 99.4 
339 97.1 
SPN) 93.7 320 
ole 90.8 309 
310 91.1 .308 
310 88.8 299 
.309 88.5 .299 
.310 88.8 .299 
.298 85.4 .290 
.285 81.7 .278 


C 


Index 


100.0 
96.6 
96.3 
93.4 
93.4 
93.4 
90.6 
86.9 


A — Based on production labour, value added manufacturing 


B — Based on total labour, value added manufacturing 
C — Based on total labour, value added total activity 
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Table 34 


All manufacturing 


en OO Re ie oo Re Proportion : Index 
URS ed ae ea .368 100.0 .486 100.0 
LES Ls 8 een gee eee ee .350 95.1 .466 95.9 
“TES LS Indy Soa ea Ee .354 96.2 .472 97.1 
De eels tbs OE .365 992 .489 100.6 
OD Soe cketned Sie .368 100.0 .495 101.9 
LAT es ies Fo crae, 357 97.0 493 101.4 
jh Lao eee ee ee re .342 92.9 .473 97.3 
USD tee oe eee oer 343 93.2 .476 97.9 
TOD Tine te he rewes 348 94.6 491 101.0 
TOE ioe opie ee acne tens .340 92.4 .490 100.8 
SIS? |e ee ee eer ar 343 93.2 491 101.0 
TOG ek tay ee eee .338 91.8 .488 100.4 
TOG Ti eee nee 338 91.8 .432 88.9 .443 100.0 
VDE aie teeies ey eens ae e/ 86.1 .448 92.2 471 106.3 
1963 es ree .330 89.7 .466 95.9 467 105.4 
1964 See oss ose ee Boi 0 89.7 461 94.9 .460 103.8 
ED Mees Jon. tae Oo 90.2 462 95.1 459 103.6 
LOOGEy 5 cic eras ns 338, 91.8 .469 96.5 A66 105.2 
TIGBere ec 54 ate 342 92.9 .479 98.6 475 107.2 
1965) aes a ea) oe .340 92.4 .478 98.4 471 106.3 


A — Based on production labour, value added manufacturing 
B -— Based on total labour, value added manufacturing 
C -— Based on total labour, value added total activity 
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The fact is that the shares of income from value added paid to the labour and residual factors have, on the average, 
changed very little for the industries and time period studied. This is indeed in accord with what economists have been 
learning about the United States and Canadian economies ever since formulation of the well-known (to economists) 
Cobb-Douglas function.!* It has been confirmed for the Canadian economy in a recent study: 


“The labour share of corporate domestic income (domestic income minus entrepreneurial income) did not show any 
marked change from 1926-1930 to 1961-1965; the share increased by only 3 percent. When the government sector is excluded 
from the analysis, the labour share of corporate income does not show any change at all.’”"° 


The study also finds that for the economy as a whole, what changes have taken place are largely a result of sectoral 
shifts in the economy; for example, the great decline in the relative importance of agriculture and the shift of labour out of 
agriculture, and the increased importance of the government sector. 


This does not mean that there have been no significant shifts in any industries. A glance at Table 36 (trend rate of 
change in labour share) shows that some have taken place; and Table 37, in depicting the rate of change in residual shares, 
shows the converse of the trends in labour’s share, demonstrating the same fact. 


For all manufacturing production labour’s share of value added by manufacturing declined between 1949 and 1968 at 
an annual rate of -0.4 percent (which is statistically significant with an R of .703), but for total labour the share declined at 
a rate of only -0.2 percent per annum and is of dubious statistical significance (the R is only .335). For the more recent 
1961-1968 period the labour share of value added by manufacturing increased at a rate of 1.1 percent per annum for 
production labour and 1.0 percent for total labour (R values being very high at .916 and .884), but the question is whether 
the increases are only a cyclical reversal from the decreases in the 1950's. There is really no significant 1961-1968 trend at 
all for the total labour share of value added by total activity, with a trend rate of 0.19 percent and a poor fit (R = .286), which 
can be understood from analysis of indexes of payroll as a percentage of value added in Table 34; the indexes for all 
manufacturing in column C move up from 1960 to 1961, down for the next three years, up for the next two, and down again 
for the last year. 


While there are only three industries where the trend rate of change in production labour’s share of value added, 
manufacturing, is not significant at the 95 percent level, and in 14 of them it is significant at the 99 percent level, it must be 
remembered that the actual change is, in most cases, quite small. For example, production labour’s share in distilleries shows 
an annual rate of decline of -2.1 percent; with R at .822, it is significant at the 99 percent level and since R? is .676, it means 
that two-thirds of the shift in labour’s share can be associated with the passage of time. But labour’s share in 1949 was 14.1 
percent and 2.1 percent of 14.1 percent is only .298 percent. Of course, as time passes, 2.1 percent of the diminishing labour 
share becomes even less. Thus, between 1967 and 1968 labour’s share according to this trend would decline from 9.587 to 
9.385 percent, a reduction of only .202 percentage points, compared with a reduction of .298 between 1949 and 1950. A-2.1 
percent rate of decline means in this instance a reduction of 4.7 percentage points over 19 years, from 14.1 to 9.4. It might 
be noted, incidentally, that the actual proportion for 1968 was 9.3, almost identical with the calculated value of 9.4. 


The industry chosen for the example has the second largest rate of change shown in the first column in Table 36. The 
industry with the smallest rate in that column is motor vehicle parts and accessories, with an annual rate of decline in labour’s 
share of -0.3 percent and a 1949 labour share of 45.1 percent, as shown in Table 34. While this industry shows the smallest 
rate of change in labour share, proportion of value added (manufacturing) accounted for by payments to production labour 
was one of the highest in 1949, being exceeded by only four industries. That there is an inverse relation between the magnitude 
of the rate of change and the size of the labour share in 1949 is borne out by statistical analysis./° 


The small amount of net change in the distribution of factor shares is shown by the figures for payroll as a proportion 
of value added for all manufacturing. With respect to production labour only, the 1968 proportion was 7.6 percent less than 
in 1949, 34.0 percent compared with 36.8 percent; and in 1962, the year of the greatest change from the base year, the 
proportion, at 31.7 percent, was 14.0 percent less than in 1949. Thus, the difference between the highest labour share, 36.8 
percent, which happened to be in the base year, 1949, and the lowest, 31.7 percent in 1962, is 5.1 percentage points, or in 
relative terms, 14.0 percent. 


While production labour’s share for all manufacturing showed a slight rate of decline that is statistically significant, as 
pointed out above, there is little evidence of any trend between 1949 and 1968 for total labour. A rate of decline of -0.3 percent 
is shown in Table 36 but with R at .335, it is not even significant at the 95 percent level. The total labour share was 48.6 percent 
in 1949 and 47.8 percent in 1968, a difference of less than one percentage point; the greatest difference was between 1953 
and 1961 when the labour shares were 49.6 and 43.2 percent, a difference of 6.3 percentage points. However, inspection of 
the data in Table 34 reveals no clear indication of an upward or downward trend. 


To continue our analysis of all manufacturing, for the 1961-1968 period there is a stronger trend, at least with respect 
to value added by manufacturing, although it does not hold for value added by total activity. The production labour share 
shows a trend rate of increase of 1.1 percent per annum and the R value of .916 indicates a good fit to the trend line. The 
rate of increase of the total labour share, at .98 percent, is a little less, but still follows a strong trend, indicated by the R of 
884. 
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Notwithstanding these statistically significant trend rates, their significance in terms of what they are actually 
measuring is doubtful. The annual rate of change of 1.1 percent in the production labour share for all manufacturing does 
not mean as much as first appears when it is seen that the labour share in 1962 (column A, Table 34) was 31.8 percent,)’ 
which means that the change between 1962 and 1963 would be only .4 percentage points and the total change up to 1968 
amounts to 2.2 percentage points. The questionable significance of such a small change in the labour share over the 
1961-1968 period is emphasized by the fact that while the trend rate for 1961-1968 is an annual rate of increase of 1.1 
percent, for the longer 1949-1968 period, it is an annual rate of decrease of -0.4 percent. 


To sum up: at the all-manufacturing level changes of the magnitude just discussed do not indicate any fundamental 
shift of factor shares. Of course, in some industries the shifts are more substantial, which is discussed presently. But, as a 
final comment on the all-manufacturing data for production workers, it must be observed that shifts in the labour share, as 
small as they may be, certainly mean something in relation to the individual worker. In 1968 wages per production worker 
averaged $5,406.87 (on the basis of the data used for this study and adjusted in the manner described in Chapter Four) and 
production worker wages were 34.1 percent of value added by manufacturing. In 1962 the labour share was 31.7 percent; if 
the same share had been in effect in 1968, the average annual wages per production worker would have been $5,026.23, 18 
which is $380.64 or 7.0 percent less. (Obviously, the difference will be greater or less depending on the year with which 1968 
is compared.) Such a difference is of more than neglible importance to the worker but is not great enough to be of any 
significance to the economist. (At least, that is the view offered here but the reader is free to make his own construction of 
the data.) 


There is one important similarity between Tables 36 and 37 that is to be expected. The R values are virtually the same 
in both. The rate of change in the residual share (Table 37) works out to be equal to the rate for the labour share (Table 36), 
adjusted for the relative difference between the labour and residual shares in the base year, recognizing that the signs for 
the rates of change must always be different, one positive, one negative.'? The corollary of this is that both follow the same 
trend and have the same goodness of fit. Because of this basic similarity our analysis is confined principally to change in the 
labour share which implicitly covers change in the residual share. 


The unweighted average of the trend rates for the industries covered, shown in Table 32, is a decline of 0.7 percent in 
production labour’s share of value added by manufacturing between 1949 and 1968 and a decline of 0.1 percent for total 
labour for the same period. The very high coefficient of variation for the latter figure indicates that it is a poor average because 
it is not especially representative; however, the fact that the rate of decrease is so much less than that for production labour 
reveals a shift of part of the labour share from production to nonproduction labour. For the 1961-1968 period this shift is no 
longer evident because there is an average annual rate of increase in the labour share of 0.3 percent for both production and 
total labour, with respect to value added, manufacturing. It also indicates, as we have already observed from the data for all 
manufacturing, a shift from a decrease to an increase in the labour share although we must once again remember that most 
of the changes are small. 


Notwithstanding these small changes on the average, there were changes of greater magnitude in some industries. 
Some of them suggest a basic shift in factor shares, while others fluctuate considerably with no easily discernible longrun 
pattern. 


In a few industries there was a clear upward or downward trend, with the lowest (or highest) value being in or near the 
base year and the highest (or lowest) near the terminal year. The clothing industries are an example where the minimum 
production labour share of 44.2 percent, found in 1949, grew to a maximum of 48.4 percent in 1968; but the difference is still 
only 4.2 percentage points. The minimum and maximum values between 1949 and 1968 and the years to which they apply 
are set out in Table 38. A reverse situation is that in iron and steel mills where the maximum share for production labour, 
52.5 percent, applied to 1949 and it steadily diminished to the minimum share, 33.4 percent, in 1965 although there was a 
slight upward trend after that; but in this case the difference is more substantial than in clothing, amounting to 19.1 
percentage points. This is the second largest difference in percentage points pertaining to production labour. The greatest 
difference, 20.2 points, is in cotton yarn and cloth mills but the maximum point was in 1953 and the minimum in 1963; 
however, the value increased only slightly after that time. 


The minimum-maximum differences in percentage points are greater with respect to total labour than production labour 
for 18 of the 21 industries.*° As shown in Table 38, the 21-industry average constituted a shift of 10.4 percentage points with 
respect to production labour and 13.7 points for total labour. The relative difference is, on the other hand, greater, at 51.3 
percent, for production labour than it is, at 40.1 percent, for total labour, but this seems less significant than shifts in 
percentage points when it is realized that, for example, a change in the labour share from 10 to 11 percent is an increase of 
only one percentage point but of 10 percent. However, except for iron and steel mills, the relatively large changes all occured 
well within the 19-year period; that is, either the minimum or maximum values or both occured in years well removed from 
the base and terminal years. This can be seen from the fact that in most cases there is little similarity between the 
minimum-maximum and the 1949-1968 percentages. If there were a steady trend throughout the period, these differences 
would be much closer. This does happen in the case of distilleries with respect to total labour, where the base and terminal 
years are also the maximum and minimum years respectively, and where the R value of .826, indicating a good fit of the actual 
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to the trend values, is the highest such value for that series in Table 36. In the case of the clothing industries, with respect 
to production labour, where the minimum and maximum values also fall in the base and terminal years, the R value is .854, 
also indicating a good fit. 


Of course, it is possible to have a good fit to the trend line even when the minimum and maximum values are not 
coincident with those for the base and terminal years. And such coincidence of values might sometimes occur where there 
is a poor trend because of wide fluctuations of values between the base and terminal years. The most reliable indication of 
trend is found in the data in Tables 36 and 37. This analysis of index numbers based on Table 38 is to indicate that substantial 
short-term shifts in factor shares have not necessarily indicated long-term change and, in fact, usually have not. 


Statistical techniques and adjustments affecting the measurement of unit residual cost and changes in factor 
shares 


Because the relation of unit labour cost and unit residual cost is one of the principal concerns of this study, as are 
changes in shares of income from the production process going to labour and residual factors, it is important to estimate the 
extent to which statistical adjustments to the raw data and the choice of statistical measurements affect the computations. 
Changes that are essentially statistical must be distinguished from those reflecting actual changes in economic activity. 


Two kinds of statistical adjustments can affect the data. The first are those general revisions - the change in the 
Standard Industrial Classification, a new definition of the establishment, and the introduction of the total activity concept - 
that affect all the basic data to some extent, from 1961 on.*’ The data for 1961-1968 have been adjusted, in the light of the 
statistical revisions, to make them as comparable as possible with those for 1949 to 1960.7 The differences between our 
measures of unit residual cost and changes in factor shares based on our adjusted compared with the unadjusted data for 
1961-1968 are examined presently. 


The second kind of adjustments or revisions are those made from time to time by Statistics Canada in the data for 
individual industries, changes necessitated in each case by conditions peculiar to that industry. 


The particular statistical measure requiring some attention is the choice of base rather than current weights in 
computing unit residual cost. The computation of the index is discussed at the beginning of this chapter and in Chapter Three 
and it will be recalled that use of the labour weight (the ratio of payroll to value added) and the residual weight is essential 
to the calculation. If current rather than base weights had been used, not only would the measure of unit residual cost be 
different but so would changes in factor shares. The extent of the difference is discussed in the conclusion of this chapter. 


The effect revisions in classification and definition 


Turning first to the adjustments made necessary for 1961 to 1968 because of the revised definitions and classifications 
introduced by Statistics Canada, we can say that some of the differences between values based on adjusted and unadjusted 
data are great enough to be of some significance. However, the adjustment factor applied to the data was the same for all 
the years, 1962 to 1968 inclusive, so that there should be essentially no difference between trend rates or index numbers for 
those years, whether based on adjusted or unadjusted series. 


It will be recalled that the adjustments affect only data from the annual census of manufactures; data on real output, 
obtained from another source, have not been affected. The most important series to be adjusted are those pertaining to 
payroll (total wages or total wages and salaries) and value added (by manufacturing only since value added by total activity 
was introduced in 1961, hence needed no adjustment to establish continuity with earlier years). The best measure of the 
significance of these adjustments can be obtained from a comparison of wages as a proportion of value added based on 
adjusted and unadjusted data. This appears in Table 39 in which wages as a proportion of value added, based on adjusted 
data, are expressed as a percentage of the proportion based on unadjusted data. The comparisons are based on averages 
of the data for 1962 to 1968. 


For the most part the adjustments are not large enough to have any special influence on the computations. Even where 
they do, it must be repeated that they do not appreciably influence the computation of trends through the 1961-1968 period 
because all the annual data for this period (except for 1962) have been adjusted by the same factor. Furthermore, without 
such adjustments, attempts to analyze developments through the entire 1949-1968 period would be frustrated by breaks In 
1961 in the continuity of the data occasioned by the statistical revisions with which we are here concerned. Where the 
adjustments are comparatively small, a good measure of continuity might have been maintained without altering the raw data; 
but this would have made the study less accurate than it would otherwise be. Where the adjustments are of greater magnitude, 
it is believed that continuity between 1949-1960 and 1961-1968 has been largely maintained, but is also means that the 
measures shown here for the more recent period will be rather different from those found in other studies covering part or 
all of the period since 1961 where there has been no need to make the adjustments carried out here. 
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The adjustments are smallest of all in the case of production labour wages as a proportion of value added by 
manufacturing. For all manufacturing the difference between the measures based on adjusted and unadjusted data is only 
one percent. The (unweighted) average difference for the 22 industries is 8.0 percent. For 16 of the industries the difference 
is less than five percent, including two where there is no difference, for two the difference is between five and ten percent, 
and the remaining four show a difference of more than ten percent. 


In the case of total wages and salaries in relation to value added by manufacturing, the difference for all manufacturing 
is more significant, at 11.9 percent. The (unweighted) average difference for the 22 industries is somewhat greater at 9.1 
percent. For only ten industries is the difference less than five percent, compared with 16 in the case of wages for production 
labour only, in the case of four industries the difference is between five and ten percent, leaving eight industries with larger 
differences, compared with only four in the case of production labour only. Obviously, greater revisions have been made to 
salaries data than those covering wages only, necessitating the application of larger adjustment factors. This is because of 
the introduction of the total activities concept which meant bringing in data pertaining to employees, mostly those on salary, 
whose work is primarily or exclusively concerned with the nonmanufacturing activities of the enterprise that, when added to 
the manufacturing activities, comprise total activity. 


Finally, when total wages and salaries are measured as a proportion of value added by total activity, the difference 
between the adjusted and unadjusted measures, at 8.4 percent, is less than that pertaining to total wages and salaries relative 
to value added by manufacturing but greater than that pertaining to production labour only and value added manufacturing. 
The difference is less than five percent for ten industries, between five and ten percent for four industries and more than ten 
percent for eight industries. It can be seen that the differences between the adjusted and unadjusted measures are greater 
for this group than for either of the other groups. 


The largest differences for one group are not necessarily the largest for the other two groups. Thus, for the first group, 
represented by columns A and B in Table 39, the greatest differences are for bakery products and petroleum and coal 
products, but in the second and third groups the differences for bakery products are small, but continue to be substantial for 
petroleum and coal products. 


What significance do these adjustments have? The two successive adjustment factors set forth in Appendix A show that 
for all manufacturing value added by manufacturing was revised downward first, by 2.5 percent, then 2.3 percent, 
accumulating to almost five percent. Mostly, this was because some of what had been value added by manufacturing was 
taken out, to be included instead in value added by total activity; for much the same reason data on production wages were 
revised downward but somewhat less than the data on value added, manufacturing, with the result that production worker 
wages, as a proportion of value added, manufacturing, are somewhat larger based on the unadjusted than on the adjusted 
data.*? Analysis of the adjustment factors reveals that total wages are less under the new concepts and classifications than 
they would be under the old in 11 of the 22 industries, are more in eight of them, and there is no difference in the other three. 
In the case of total wages and salaries, the revisions have had a downward effect in seven industries and an upward effect 
in the other 15. The revisions have been downward for value added by manufacturing in 15 industries and upward for the other 
seven. (Since value added by total activity is a new measure introduced in 1961, the need for adjustments did not arise.) 


The net effect has been that payroll as a percentage of value added by manufacturing is higher, on the basis of the 
revised concepts and classifications, for 14 industries with respect to wages only and for 17 industries with respect to total 
wages and salaries, and higher in both cases for all manufacturing. Similarly, total wages and salaries appear as a higher 
percentage of value added by total activity on the basis of the new measures than on the old in the case of all manufacturing 
and 15 industries.“ 


An examination of the significance of the new measures introduced in 1961 is not possible; most of the differences 
between the old and new series are small enough to have little significance. However, a few general observations can be 
offered. 


Because, the wage bill is less for most industries under the new system compared with the pre-1961 series, absolute 
measures of unit labour cost based on unadjusted data tend to be lower than they would be if based on the adjusted data 
used in this study since data on industrial output (the denominator in the unit labour cost index) have not been changed.”° 
Conversely, data on total wages and salaries have been larger under the new series compared with what they would have been 
in the old series, in most industries. The effect would be to show higher unit labour costs in absolute terms than data in our 
study would produce. 


In the case of production labour, wages as a proportion of value added, manufacturing, are higher under the new series 
in 13 industries; with respect to total wages and salaries as a proportion of value added, manufacturing, they are higher for 
17 industries, and for 15 industries, when related to value added by total activity. Where the labour share is higher, it means 
that while unit labour cost is also higher, unit residual cost is less. 


While the classification and definitional revisions affect absolute measures for a given year, such as the dollar wage cost 
per unit of output, they have only a negligible effect on indexes of change and trend rates within the 1961-1968 period, because 
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the same adjustment factor is applied to all the years. Of course, if the adjustments were not made, there would be a break 
in the series after 1960 that would affect computations for the entire period.*° Finally, it should be pointed out that even in 
the case of absolute measures for a point in time, it does not necessarily follow that because the values based on the new 
statistical series are different from what they would be under the old series, it means that one value is right and the other 
one is wrong. If, for example, unit labour cost is higher under the new series than the old, it need not mean that the old series 
understated this factor; this is because the new figures, to some extent, cover activities not covered before. Anyone seriously 
concerned with this must examine the statistical revisions for the series in which he Is interested. With a few exceptions, this 
study does not concern itself with them at such a detailed level. 


The difference between base-weighted and current-weighted data 


In a study of this nature initial choices must be made as to methodology, selection of raw data and the techniques to 
be applied to them. For the purpose of this project, alternative calculations of unit residual cost were derived, on the one hand, 
from base-weighted data and, on the other, from current-weighted data. The weights are, of course, payroll as a proportion 
of value added, the base weight being the value for 1949 or 1961, as the case may be, the current weight being a one-year 
lagged moving weight, that is, the weight for the year preceding that for which the index of unit residual cost is being 
computed. 


The emphasis up to now has been on computations using base-weights. This enables us to analyze changes in unit 
residual cost and in the shares of value added going to labour and the residual input with the original factor income shares 
held constant. (It will be recalled that computation of unit labour cost does not depend on the use of weights.) It would be 
inappropriate to enter into the debate over the advantages and otherwise of base weights (the Laspeyres formula) and current 
weights (Paasche’s formula). For purposes of longrun analysis it seems better to hold the proportions constant; to use current 
rather than base weights amounts to adjusting longrun trend for short-term changes. Nevertheless, where unit labour and 
unit residual cost have been behaving quite differently in relation to implicit, value-added price, current-weighted 
computations of change in unit residual cost and residual share of value added have the advantage of more accurately 
reflecting conditions at the time; they have the disadvantage of understating long-term trends. 


The difference between current-weighted and base-weighted computations depends on two factors, the rate of change 
of unit labour cost and the rate and direction of change of the labour share.*® Most differences are too small to be significant 
but there are exceptions.~” 


Where the current-weighted computations are sufficiently different from the base-weighted ones to call for comment, 
the comments appear in the industry-by-industry analysis in the next chapter. Current-weighted computations of change in 
the labour and residual shares were also carried out but are not discussed in this study because, as with most computations 
of unit residual cost, the differences between the current-weighted and base-weighted computations are too small to warrant 
special attention. 


_-ee_YSO rvwO nL 


Footnotes 


‘One recent Canadian study does attempt such measurements. See H.H. Postner: op. cit. 


“It is pointed out in parts of this chapter that when production labour only is taken into account, the residue includes 
nonproduction labour as well as the other factors specified on page 9 of Chapter Three. It is important enough for the 
reader to keep this in mind that it also be mentioned at the start of this chapter. 


Rees ON? Aere complex formula for R/Y is given in Chapter Three, which was used for reasons explained there. 


“The proof is as follows: Total income to the factors is represented in a given year by value added for that year, so that the 
share going to labour is represented by w/va. The change in the labour share is represented as (w/va), 


(w/va)o 


This is equal to the index of unit labour cost divided by the index of implicit (value-added) price. Thus 


Youy 
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which is the same as (w/va), 


(w/va)o 
By its nature, since w + r = va, that is to say, is an identity, whatever happens to the share going to labour, an offsetting 
shift in the opposite direction occurs in the share going to the residual factor(s). 
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°What payroll consists of, aside from straight wages and salaries, and the difference between the two measures of value added 
are described in Chapter Four. 


©The basis of these criteria of statistical significance is discussed in Appendix C. 


’Nonlinear trends may be apparent in some industries but whether some of the nonlinear functions that have been computed 
can really be called a trend is debatable. And, as explained above, where the R is at least .529 (statistically significant at the 
99 percent level), a better fit cannot be expected from a nonlinear regression. 


®For a full explanation see page 10, Chapter Three. 


°For the years 1961 to 1968 inclusive, the proportions are based on adjusted values for payroll and value added by 
manufacturing in order to maintain as much consistency as possible with data for earlier years. This is discussed in Chapter 
Four and Appendix A. As explained in Chapter Four, data on value added by total activity have not been revised because the 
total activity concept was introduced in 1961. 


10For 1968 the indexes of unit labour cost, unit residual cost and implicit price were 147.1, 121.3 and 130.4 respectively; when 
considered as percentage increases over 1949 and applying the suitable weights, it works out as follows: 


(47 1x S5s) (21S x 7647) 
16.6 TSns 


30.4 
30.4 


and 16.6 and 13.8 are 54.6 percent and 45.4 percent respectively of 30.4. For 1965, it is as follows: 


7,4 x :353) "+ (1.9 x 2647) 
Oat == 2 


7 Dee 
7.3 


with the percentages being 83.6 and 16.4 respectively. Of course, such a computation is not possible if one unit cost index 
is rising (that is, exceeds 100) and the other is falling (meaning it is less than 100). However, other ways of analyzing the 
components of price change, under such circumstances, are offered in Chapter Ten. 


10f course, if one wants to look at the situation in a given year or succession of years, one must use the index numbers for 
those years. 


12This is discussed further at the end of the section in Chapter Ten covering slaughtering and meat processors and in 
mathematical terms in Appendix B. 


13For the mathematical proof, see footnote 4 in this chapter. 


M4The Cobb-Douglas function is a mathematical formulation of the functional relation obtaining between changes in production 
and distribution of relative shares to the factors of production. It explains the relative constancy found in the share of wages 
to national income in the United States since the early 1900's. See Paul H. Douglas: The Theory of Wages, 1934. See also Paul 
H. Douglas: ‘‘Comments on the Cobb-Douglas Production Function” in Murray Brown (ed.): The Theory and Empirical Analysis 
of Production; National Bureau of Economic Research Studies in Income and Wealth, Vol. 31, 1967. 


15Pradeep Kumar: Long-Run Changes in the Labour Share of National Income in Canada, 1926-1956, page 7; Industrial 
Relations Centre, Queen’s University, Kingston, Ontario, 1971 (Research Series, No. 16). 


16a rank (Spearman’s) correlation between the rates of change in column 1, Table 36, and the labour proportion of value 
added in 1949, shown in column A of Table 34 for each industry, with rates of change ranked for largest to smallest and the 
labour proportions ranked inversely, from smallest to largest, shows a correlation coefficient of .651 (standard error of .224). 
However, cotton yarn and cloth mills and iron and steel mills are exceptions to the general rule and if they are omitted, with 
the ranking adjusted, the correlation becomes .896 (standard error, .236). With respect to total labour, 1949-1968, the 
correlation is .591 and with the same two industries removed, it becomes .667. There is less correlation for 1961-1968 with 
respect to the total labour share of value added, total activity; the correlation is .372 and removing the same two industries 
raises it only to .426. 


7Because 1961 is the base year, the first year which is counted in computing the least squares trend line is 1962 because 
that is the first year in which there is a change from the base year. 


18Calculated as follows: $5,406.87 (31.7/34.1) = $5,026.23 
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‘It can be formulated as follows: if : (LIR Jo Ay R 


where L_and R are the rates of change of the labour and residual shares respectively and (L/R Jo is the base-year ratio 
S s 


between the two shares. To take production labour in slaughtering and meat processors (1949-1968) as an example, and using 
data from Tables 34 and 36, 


.58 x (.343/.647) = .32 


Since .58 has a positive sign, the rate of increase in labour’s share, .32 must have a negative sign because an increase in the 
one share means a decrease in the other. The trend rate for change in the residual share, when calculated this way, is not 
quite the same as that shown in Table 37. The rates shown in Table 37 were computed from the basic data on the residual 
share and not according to the formula given here, which is presented solely to illustrate the relation between the two Series. 
In most cases the difference between the rates computed the two ways is not great and can be explained by the effects of 
smoothing and rounding. 


2°For reasons explained already, data on the smelting and refining industry are not included in this analysis or any other 
analysis covering the full 1949-1968 period; the industry can only be examined in terms of 1949 to 1960 and 1961 to 1968, 
both periods considered separately. 


2I1These are described in Chapter Four and the adjustments made for each industry are set forth in Appendix A. 


*2The advisability of making such adjustments and the reasons for using the 1949-1968 time period rather than 1961-1968, 
for which adjustments would not have been necessary, have already been advanced in Chapters Four and Five and need no 
repetition here. 


*3Lest there be some semantic confusion at this point, the reader should bear in mind that the term, ‘‘adjusted’’ applies to 
the raw data for 1962 and since, meaning that we have adjusted the data to make them as similar as possible to data for 
years preceding 1962 that are used in this study. Of course, the unadjusted data are those that are based on the revised 
definitions and classifications. 


*4When data are larger on the basis of the new concepts and classifications than they would be on the old basis, it means 
that they must be reduced by the extent to which the new values exceed what the old values would be; this is fully explained 
in Appendix A. This is necessary if there is to be continuity between 1949-1960 and 1961-1968. Thus, in Table 39, when column 
B is shown as 99.0 percent of column A for all manufacturing, it means that the data have been so adjusted to make labour’s 
share 99.0 percent of what it appears to be on the basis of the new statistical series introduced in 1961 which have tended, 
as pointed out in the text above, to enhance labour’s share in most industries. 


*°Of course, industrial output data have been revised a number of times, as pointed out in Chapter Four, but it has not been 
necessary to adjust them for purposes of continuity, so, in the context of the present discussion, they can be taken as 
unchanged. 


°lt_ might be argued that while it is necessary to adjust the 1961-1968 data when they are included in analysis of the full 
1949-1968 period, it is not necessary when the analysis is confined to 1961-1968, as it is in some cases. However, it is felt 
that the advantages of using the same basic data, including adjusted 1961-1968 data, for all the analysis, avoiding the use 
of two different series of data for the more recent years, outweigh what seem to be doubtful advantages of using unadjusted 
data for 1961-1968 analysis. 


*’It will probably occur to the reader that the simplest technique would have been to calculate r each year by subtracting w 
from va, indexing the values to produce R, which, divided by Y, yields a current-weighted index of unit residual cost. (See 
footnote 3, this chapter). However, exactly the same results are achieved by the use of current (that is one-year lagged, 
moving) weights, which makes the formula consistent with what must be used when base weights are employed. 

*®The mathematics of this are set out in Appendix D. 


“The interested reader may obtain data based on these computations upon request to the Economics and Research Branch, 
Canada Department of Labour. 
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CHAPTER TEN 


Analysis by Industry 


All the concepts and measures used in this study have now been introduced and described and the data have been 
presented. The next step is to describe the situation in each industry, one at a time, on the basis of the data already set 
forth. 


This chapter does not introduce any new information except for brief reference to nonlinear trends where they appear 
to have greater statistical significance than linear trends. Where noteworthy, changes in basic data caused by statistical 
revisions are pointed out, as well as differences between base-weighted and current-weighted computations of unit residual 
cost and of changes in the residual share. 


The significance of the nonlinear trend values, where given, is analyzed very little, if at all. This is because the 
significance, if any, is not always clear without considerably more analysis than time would permit. However, the information 
is presented so that it might be used, if so desired, in further research by readers of this study. 


For each industry a summary table of principal statistics is given. The tables follow the usual breakdowns, containing 
data separately with respect to production labour and total labour, for 1949-1968 and 1961-1968, and, where applicable, 
separate data related to value added by manufacturing and value added by total activity. Some of the data presented in tables 
in previous chapters are depicted in charts, namely, trends in output per worker, unit labour cost, and unit residual cost, 
covering 1949 to 1968, and separately for production labour and total labour. Where the trend is obviously nonlinear, it is 
depicted in the charts as such, and a linear trend - shown in most cases - Is not indicated. 


Most readers will likely have a special interest in certain industries, reading only those parts of this chapter pertaining 
to them. In any event, the reader is advised to read the section on slaughtering and meat processors, the first one to appear, 
because certain observations are made that apply to the analysis of all industries but are not repeated in the other industry 
sections. 


The analyses to follow can only point to some of the salient features of each industry’s performance. They are not 
intended as a substitute for study of the previous chapters and the mass of statistics presented in the tables. 


Slaughtering and meat processors 


This industry,does not rank high in importance in Canada’s external trade, at least not according to the information 
in Table 1 (page 25) based on the situation in 1965; 8.9 percent of that year’s value of production in the industry was exported 
and imports accounted for 4.9 percent of the value of market sales of the product of that industry. However, its great 
importance in the domestic consumer market is shown by the fact that the products of the industry account for 5.8 percent 
of the consumer price index. 


Slaughtering and meat processors (Standard Industrial Classification code 101) includes establishments primarily 
engaged in the slaughtering of animals or packing of all meat products except poultry, which comprise a separate group not 
covered in this study. There were no changes in the 1960 S.1.C. revisions in the kinds of operations covered in this industry 
category, while changes in the data caused by the revisions are allowed for by adjustment factors set forth and explained in 
Appendix A. 


Neither output nor value added increased as much in this industry as in all manufacturing, an increase of 140.1 percent 
in production between 1949 and 1968, compared with 170.6 percent for all manufacturing, and of 48.2 percent between 1961 
and 1968, compared with 61.1 percent (see Table 2). Between 1949 and 1968 value added increased 213.1 percent, compared 
with 259.9 percent for all manufacturing, and 67.6 percent for 1961-1968 compared with 71.0 percent. From 1961 to 1968 
value added by total activity increased 66.8 percent compared with 78.1 percent for all manufacturing. 


Over the full period’ employment increased more than average,” 41.2 percent for production labour, compared with an 
average increase of 27.2 percent, and 37.4 percent for total labour compared with 32.8 percent (see Table 3). However, the 
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Production Labour 


Slaughtering & Meat 'Processors 
Output per Worker 

Annual Rate of Change: 5.2% 
S: 8.3 R: .958 


Slaughtering & Meat Processors 
Unit Labour Cost 

Annual Rate of Change: 0.9% 
S$: 9.5 R: .552 


Slaughtering & Meat Processors 
Unit Residual Cost 

Annual Rate of Change: 0.0% 
S: 10.5 R: .008 
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Total Labour 


Slaughtering & 

Meat Processors 

Output per Worker 

Annual Rate of Change: 5.3% 
S: 8.2 R: .957 


Slaughtering & 

Meat Processors 

Unit Labour Cost 

Annual Rate of Change: 0.8% 
S$: 8.9 R: .496 


Slaughtering & 

Meat Processors 

Unit Residual Cost 

Annual Rate of Change:—0.1% 
S$: 12.8 R: .032 
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reverse is true for the more recent shorter period, with production labour employment increasing 13.0 percent compared with 
an average of 19.7 percent and for total labour, 10.6 percent compared with 29.8 percent. 


For both the short and full periods compensation (annual wages, annual wages and salaries) per worker increased less 
than average. For production workers the increase was 150.1 percent over the full period compared with an all manufacturing 
increase of 161.5 percent, and for total labour it was 147.3 percent compared with 166.5 percent; over the more recent period 
production worker compensation increased 39.9 percent compared with an average increase of 43.9 percent and for total 
labour it was 38.0 percent compared with 45.9 percent (see Tables 9A, 9B). The trend rates (Table 11) show a similar 
difference, with the industry rates being five to ten percent less than those for all manufacturing: for 1949-1968, 6.9 percent 
for production labour, compared with an average increase of 7.2 percent, and 6.8 percent for total labour compared with 7.5 
percent; for 1961-1968, 6.0 percent for production labour compared with an average of 6.3 percent, and 5.9 percent for total 
labour compared with 6.3 percent. This difference is further borne out by the fact that the Canada Department of Labour wage 
rate index for 1968 for the industry is 137.9 (1961 = 100), compared with the slightly higher 140.6 for all manufacturing. 


This industry moved counter to the general trend in manufacturing in that there was a slight increase in the proportion 
of production workers to total employment, compared with a decline for most industries. It can be seen from Table 5 that the 
proportion of production workers was 2.8 percent greater in 1968 than in 1949 and the proportion of nonproduction workers 
10.0 percent less, compared with a decline, for all manufacturing, of 4.2 percent in the production worker proportion and an 
18.0 percent increase in the proportion of nonproduction workers. (The reader will recall from Chapter Four that head office 
employees have not been counted in this study.) 


There are some sharp contrasts between the full-period and short-period behaviour of implicit (value-added) price, with 
a much higher rate of increase in the recent period, an annual trend rate of increase of 0.3 percent for 1949-1968 and of 3.7 
percent for 1961-1968. For all manufacturing the trend was about the same for both periods, 1.0 percent for 1949-1968 and 
0.9 percent for 1961-1968. However, the full period trend for slaughtering and meat processors has no statistical significance, 
with an R value of only .242, compared with .913 for all manufacturing. This can be easily understood from an examination 
of the implicit index for this industry in Table 12; while it was 130.4 in 1968, it was as high as 126.8 in 1953, only four years 
from the base year, and as low as 107.3 in 1965. In other words, there was no smooth upward trend as with all manufacturing. 
It should also be noted that the implicit price index based on value added by total activity is identical with that based on value 
added by manufacturing. (This covers only the short period.) However, in almost all the industries studied the trends are 
either identical or virtually identical for the two indexes. 


A brief comparison of implicit, wholesale and retail prices that can be attributed to this industry is in order.* Between 
1961 and 1968 the implicit price index rose 13.1 percent based on value added by manufacturing and 12.5 percent based 
on value added by total activity. Over the same period industry selling prices° for slaughtering and meat packing plants® rose 
15.2 percent and the consumer (retail) price for beef rose 26.3 percent and 16.8 percent for pork. The slightly higher wholesale 
(industry selling) price increase, compared with implicit (value-added) price, must be attributed to rising costs of raw material 
and energy inputs to the industry, and the still greater retail price increases to higher costs or markups at the retail level. 


Productivity of labour increased less in this industry than in all manufacturing, both over the full and short periods. 
Output per production worker was 70.0 percent greater in 1968 than in 1949, but the increase was 112.7 percent in all 
manufacturing; for total labour the increase was 74.7 percent compared with 103.7 percent in all manufacturing (see Table 
17). The full-period annual trend rates of increase were 5.2 percent and 5.3 percent for production and total labour 
respectively, compared with 5.9 percent and 5.8 percent in all manufacturing. While the year-to-year changes in output per 
worker conformed well to the linear trend, as evidenced by the high R values, a cyclical pattern can be discerned from the 
charts. From 1955 to 1960 output per production worker held almost steady, showing an increase over the five years of only 
4.8 percent; then, from 1960 to 1965 there was a steady rise amounting to 45.7 percent, and for the last three years it showed 
little change. The pattern is much the same when the industry's total labour force is taken into account. 


That labour productivity increased at a slower rate in the 1960's than in the 1950's is consistent with the performance 
of most manufacturing industries. But the difference is somewhat more pronounced here. Output per production worker 
increased at an annual rate of 5.2 percent for the full period compared with 2.4 percent for the 1961-1968 period, a rate that 
is less than half of the full-period rate; for all manufacturing the comparable rates are 5.9 percent and 3.7 percent, the latter 
being about two-thirds of the former. 


A similar comparison between this industry and all manufacturing is found for changes in the productivity of total 
labour. The short-period rate of 2.9 percent is only a little more than half the rate of 5.3 percent for 1949-1968, while for all 
manufacturing the rate of 3.9 percent for the more recent period is two-thirds of the 5.8 percent applicable to the full period. 
Labour productivity in slaughtering and meat processors deviated from that in all manufacturing more in 1961-1968 than in 
1949-1968 and more for production labour than for total labour in both time periods. 


While compensation per worker increased less than average over the full period, output per worker increased even more 


slowly (for example, production worker compensation followed a growth rate over the full period of about five percent less, 
while the rate for output per worker was 12 percent less); it must follow that unit labour cost would not only rise, but by more 
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than average. Since compensation per worker followed quite a smooth upward trend over the entire period, although at a 
somewhat reduced rate for 1961-1968, and since there was a decided drop in the rate of increase of labour productivity in 
the more recent period, it follows that unit labour cost increased more in the recent 1961-1968 period. This happens to be 
so for most manufacturing industries and the difference between the 1961-1968 and 1949-1968 rates for this industry is close 
to that for all manufacturing. 


An examination of the charts on unit labour cost reveals an even more definite cycle than is evident for output per 
worker. With respect to production labour it increased 21.2 percent between 1955 and 1960, decreased 19.6 percent over the 
next five years up to 1965, and increased 25.4 percent over the three following years to 1968 (see Table 24). A similar pattern 
is also apparent for total labour. 


Unit residual cost showed no net change at all over most of the full period. This is evident from the charts and from 
the fact that no trend rate of change is indicated with respect to production labour and, in effect, no change with respect to 
total labour either. It is only from 1965 to 1968 that there was a definite increase which is equally evident with respect to both 
production and total labour (see Table 28). A similar increase since 1965 is also apparent from the charts for unit labour cost; 
the difference is that unit labour cost declined at a steady rate from 1960 to 1965 while unit residual cost held virtually steady 
from 1961 to 1965 although it did drop between 1960 and 1961.’ 


For most industries unit residual cost followed a quite definite path, either up or down, but the upward movement in 
some industries was pretty well offset by downward movement in others so that the all-manufacturing trend was less positive 
than for most of the constituent industries. However, in slaughtering and meat processors, as pointed out above, there was 
not much of a trend except for the last few years leading up to 1968. 


In 1949 the labour share,® at 35.3 percent for production labour and 48.2 percent for total labour, was quite close to 
that for all manufacturing, at 36.8 and 48.6 percent respectively. By 1961 the labour share had increased considerably, from 
35.3 to 42.2 percent for production labour, and from 48.2 to 57.5-percent for total labour. This is in sharp contrast with all 
manufacturing where the production labour share declined from 36.8 to 33.8 percent and the total labour share from 48.6 
to 43.2 percent. Between 1961 and 1968 the contrast continues because the production labour share reversed and declined 
from 42.2 to 39.8 percent, which was still higher than the 1949 share of 35.3 percent. Meanwhile the all-manufacturing 
production labour share rose slightly from 33.8 to 34.0 percent. For the industry the total labour share dropped from 57.5 
percent in 1961 to 52.4 percent in 1968, in contrast with a rise in all manufacturing from 43.2 to 47.8 percent. 


The annual trend rate of increase in the production labour share for the full period is 0.6 percent but it is not a strong 
trend since the R value is .520. A glance at column A to Table 34 for this industry shows why; there have been many 
fluctuations in the year-to-year movements and two years show lower values than for 1949, while two years show values higher 
than for 1968. The annual rate of increase in the total labour share over the full period is even weaker and for the same reason. 
As our analysis in the previous paragraph indicates, the labour share (both production and total labour) showed a moderate 
annual rate of decline between 1961 and 1968 although the trend was not a strong one, as indicated by the rather low R 
values. 


There is nothing especially unusual about the behaviour of factor shares in this industry. It can be seen from Table 36 
that the rate of change is indeed greater in most industries than this one. Over the full period there has been less indication 
of any longrun change in the shares, as evidenced by the fact that the R values are higher for most of the other industries. 
A reversal of trend in the 1960’s from the 1950's happened in many industries. Of course, if the factor shares cannot be 
expected to change very much in the long run, as was suggested in the previous chapter, we must expect such fluctuations 
if the longrun share is to be more or less constant. The considerable fluctuations in unit labour and unit residual cost over 
1949-1968 and the weak R values for this period led to nonlinear trends being computed which produced a better fit only for 
unit labour cost, total labour, 1949-1968 (see Appendix C). 


To conclude the analysis of slaughtering and meat processors - and each industry analysis concludes this way - the 
equations showing the unit cost components of implicit (value-added) price change are presented here. 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1949-68" (0.9 X S395) see ol X 6647). = 201322053 
Tot. lab., 1949-68" (0.8 x .482) + (-0.1 X 1S) v= nO roe sO <3 
Prod. lab., 1961-68" (3.0 4 sA22), +k 9 Xx 29/3) ee Se ies 
Tot. lab., 1961-68” 2;5 x 5575)" + ( 4.6 Xx Aco i oa 3.7 
Tot. lab., 1961-68” (25 X BOOZ) 0 ad-ba Ke Onl X 398) 5452 Oke SZ 


x - related to value added by manufacturing activity 
y - related to value added by total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 
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The rates of change for implicit price in column A are what result from the equation presented above. The rates in 
column B are in effect least squares trend rates of implicit (value-added) price (that is, VA/Y) based on the computed values 
for each year. Where there is a difference, the column B values must be accepted as the more accurate, the column A values 
indicating the result obtained from the equation that is given. Differences result partly from rounding of data but there are 
more important reasons that are explained in technical terms in Appendix B. It comes down to the fact that we are trying to 
combine linear trend rates of change for unit labour and unit residual cost to produce a linear trend rate for implicit 
(value-added) price. This is a valid procedure when there is a strong linear trend (indicated by statistically significant R values) 
in every case. Where this is not so, it means trying to add what purport to be trend rates but may in fact represent very weak 
trends, or there may be a nonlinear trend of some sort for at least one of the measures, which means that it cannot be 
expressed accurately as an average annual value. 


In this very industry, slaughtering and meat processors, the R for full-period implicit price change at .242, is below the 
95 percent level of significance; this is because of the ‘‘no net change” trends in unit residual cost although unit labour cost 
followed a significant trend with R values of .552 and .496 with respect to production and total labour respectively. 


It is impossible, within the confines of this study, to discuss the statistical significance of every equation for each 
industry. The reader must be cautioned to draw his own conclusions after examining the relevant R values in each case. 


Over the full period unit labour cost increased while unit residual cost either remained constant (in the case of 
production labour) or declined (total labour). (The reader must once more be reminded that, with respect to production labour, 
unit residual cost includes salaries and other compensation to nonproduction labour; it is only with respect to total labour that 
unit residual cost contains no labour cost element.) However, between 1961 and 1968 both forms of unit cost were 
components of the implicit (value-added) price increase. There was also a reversal from the full-period situation in that unit 
residual cost increased more substantially than unit labour cost. This is especially notable in the last two equations pertaining 
to total labour where unit residual cost contains no labour component. In other words, nonlabour unit costs of production 
increased more during the recent short period than labour costs. Among these nonlabour costs is the profit earned by the 
industry, but this study does not attempt to isolate profit from the other nonlabour components of unit cost. This would be 
a research project in itself. 


Bakery products 


Exports and imports are of negligible importance to this industry, according to 1965 data in Table 1. Only 0.6 percent 
of the value of the industry’s output was exported and only 0.9 percent of value of bakery products consumed domestically 
was imported. Some of the industry’s main products, bread, cookies, sweet biscuits, soda crackers, cake and doughnuts, 
account for 2.6 percent of the consumer price index. 


The bakery products industries, as they are designated in the Standard Industrial Classification manual (Catalogue No. 
12-501)? consists of biscuit manufacturers (S.I.C. code 128), including the manufacture of biscuits, cookies, crackers, etc., and 
bakeries (S.1.C. code 129) including bread, cakes, pies, puddings, pastries, rolls, etc. 


Production, value added and employment all increased much less than average (i.e. for all manufacturing), but 
compensation (annual wages, annual wages and salaries) per worker kept pace over the full period while falling behind in the 
shorter (1961-1968) period. Labour productivity increased considerably less than average over both time periods while both 
unit labour and unit residual cost increased much more than average. Understandably, therefore, we find that implicit 
(value-added) price increased more than average. There was some increase in both the production and total labour share over 
both the full and short periods. 


Only three of the industries studied showed a smaller increase in production between 1949 and 1968 than the 74.3 
percent recorded for this industry and which compares with 170.6 percent for all manufacturing (see Table 2). Over the short 
period there are also only three industries with smaller increases in output than the 19.2 percent for bakery products, which 
compares with 61.1 percent for all manufacturing. With respect to value added by manufacturing it is somewhat higher on 
the list with five industries out of 21 showing smaller increases for the full period and five industries out of 22 of the shorter 
period.!° The increases for the full and short periods are 171.4 and 38.7 percent respectively, comparing with 259.9 and 71.0 
percent for all manufacturing. 


Production labour employment increased only about half as much as the average over the full period, by 14.5 percent 
compared with 27.2 percent for all manufacturing, and total employment only one-third as much, by 11.2 percent compared 
with 32.8 percent (see Table 3). Over the more recent 1961-1968 period employment hardly changed, with production labour 
increasing 2.3 percent and total labour, 1.0 percent. 


As can be seen from Table 5, bakery products is one of only four industries where the proportion of production workers 
to total employment increased between 1949 and 1968. However, not too much significance should be drawn from this 
because of a zero trend rate. In effect, it means that the proportions of production and nonproduction labour remained 
comparatively steady over the full period. 
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Production Labour 


Bakery Products 

Output per Worker 

Annual Rate of Change: 2.2% 
S: 3.7 R: .967 


Bakery Products 

Unit Labour Cost 

Annual Rate of Change: 3.5% 
S: 4.6 R: .977 


Bakery Products 

Unit Residual Cost 

Annual Rate of Change: 1.9% 
S: 5.7 R: .898 
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Bakery Products 

Output per Worker 

Annual Rate of Change: 2.3% 
$: 3.4 R: .972 


Bakery Products 

Unit Labour Cost 

Annual Rate of Change: 3.4% 
S$: 3.5 R: .984 


Bakery Products 

Unit Residual Cost 

Annual Rate of Change: 1.7% 
S: 6.9 R: 838 


Total Labour 
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Compensation (annual wages, annual wages and salaries) per worker moved almost exactly in line with that for all 
manufacturing, increasing 163.1 percent for production labour between 1949 and 1968 in the industry compared with 161.5 
percent for all manufacturing and 160.1 percent for total labour compared with 166.5 percent. Over the shorter period 
production labour compensation increased 44.4 percent compared with an average of 43.9 percent and total labour 
compensation per worker by 43.4 percent compared with 45.9 percent. The trend rates over the full period were 7.4 and 7.3 
percent for production and total labour respectively in the industry, compared with 7.2 and 7.5 percent for all manufacturing. 
However, the industry rates fell behind the average in the short period (1961-1968), 5.7 and 5.6 percent compared with 6.3 
percent for both production and for total labour in all manufacturing. While annual wages per production worker increased 
163.1 percent between 1949 and 1968, occupational wage rates increased more, at 178.5 percent, and average hourly 
earnings even more, at 184.6 percent (see Table 9A). The 1961-1968 increases in annual wages per worker, average hourly 
earnings and occupational wage rates were 44.5, 48.0 and 51.9 percent respectively. The reasons for these different increases 
are explained in general terms in Chapter Six. 


Implicit (value-added) price increased at a much greater than average annual rate in this industry for both the full and 
short periods, 2.6 percent for the former, compared with 1.0 percent for all manufacturing, and 3.4 percent in the latter, 
compared with 0.9 percent. Moreover, unlike slaughtering and meat processors, the first industry analyzed, these are firm 
trends, with R values of .967 and .956. (The 1961-1968 trend rate based on value added by total activity, at 3.5 percent, is 
almost identical with the other based on value added by manufacturing only.) 


The 1968 industry selling price index was 117.9 (base, 1961 = 100) for biscuit manufacturers and 121.5 for bakeries, 
compared with the implicit (value-added) price index of 116.5, over 1961. Since industry selling price, unlike value-added price, 
includes the cost of raw material and other inputs from outside the establishment, it seems that these inputs have gone up 
somewhat more in cost, relative to units of output, than the labour and other inputs employed in the establishment whose 
cost is accounted for in value-added price. The only products of this industry for which the retail price is indexed are bread 
(plain, white, wrapped, sliced, per pound) and soda crackers; the 1968 price index for bread was 122.5 and for soda crackers, 
112.0 (based on 1961 =100). Of course, a comparison of retail price increases for particular commodities with one 
value-added price index for the industry group and two industry selling price indexes is too hazardous in this case without our 
knowing whether bread and soda cracker price changes are representative of retail price changes for all products of the 
industry; which we do not know. 


Labour productivity in the industry increased much less than average; for the full period it increased by 52.2 and 56.8 
percent for production labour and total labour respectively, compared with 112.7 and 103.7 percent in all manufacturing (see 
Table 17). Over the shorter period the increases were 16.5 and 18.0 percent for production and for total labour compared with 
34.6 and 24.1 percent in all manufacturing. The full-period annual trend rates of increase at 2.2 and 2.3 percent for production 
and total labour respectively are about 40 percent less than the rates for all manufacturing. Indeed, as the reader can observe 
from Table 19, both rates are the third lowest of all. The 1961-1968 trend rate for production labour at 0.8 percent is lower 
than for any other industry and is 78 percent less than the all-manufacturing rate of 3.7 percent; the short-period trend for 
total labour, at 1.4 percent, is almost twice the rate for production labour. Even so, it is 64 percent less than the 
all-manufacturing rate of 3.9 percent, and there are only two industries with lower rates of increase over the full period for 
output per worker for total labour. 


Aside from the much lower than average rates of increase in output per worker, one other noteworthy feature is that 
over 1961-1968 the rate for total labour should be almost twice the rate for production labour only. This is not so for the full 
period nor for either time period for all manufacturing or for very many of the industries studied, as an examination of Table 
19 reveals. 


A combination of much lower than average increases in labour productivity with about average increases in 
compensation per worker meant much greater than average increases in unit labour cost. By 1968 production labour unit cost 
was 72.9 percent higher than in 1949, more than three times the increase for all manufacturing (see Table 24). Over the same 
period the contrast is not quite so great when total labour is taken into account, an increase of 66.0 percent for the industry, 
slightly more than twice the increase of 30.8 percent for all manufacturing. 


In terms of trend rates, the contrast between bakery products and all manufacturing is even greater, especially for the 
full period; in the industry unit labour cost over 1949-1968 rose at annual rates of 3.5 and 3.4 percent for production and for 
total labour, compared with rates of 0.5 and 0.7 percent for all manufacturing. While the industry rates for the full period were 
five to seven times greater than the all-manufacturing rates, for the shorter period the difference had narrowed although they 
were still twice the average, 4.6 and 3.8 percent, compared with 2.0 and 1.9 percent. 


It will be observed from the summary table that most of the R values for output per worker and unit labour cost for this 
industry are high (the exceptions are the two values for output per worker for 1961-1968), indicating a rather steady upward 
trend, albeit a much more modest one for productivity than for labour cost. However, an inspection of the charts and the 
indexes in Table 17 (output per worker) and Table 24 (unit labour cost) reveals that the trends followed a fluctuating path. 
Thus, for production labour, output per worker increased 9.6 percent between 1952 and 1958, accelerated to 15.4 percent 
between 1958 and 1962, declined slightly, by 4.4 percent, between 1962 and 1966, and increased 12.4 percent in the last two 
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years, 1966 to 1968. This spurt at the end is interesting in an industry where labour productivity increased over the full period 
much less than average. The pattern is substantially the same for total labour. 


Unit labour cost also fluctuated; with respect to production labour, it increased 21.4 percent between 1952 and 1958, 
remained virtually unchanged from 1958 to 1962, increased 23.1 percent over the next four years, 1962 to 1966, and levelled 
off with a rise of only 2.3 percent between 1966 and 1968. And, of course, similar fluctuations can be discerned for unit labour 
cost, total labour. 


Unit residual cost increased over the full period and at a greater rate over the shorter, more recent period; but the 
increases for unit labour cost were about twice the rate for unit residual cost except with respect to total labour for 1961-1968 
where it was only one-third greater. At the same time unit residual cost increases were significantly higher in this industry 
than in all manufacturing, the annual trend rates for the full period in this industry being 1.9 and 1.7 percent with respect 
to production and total labour respectively, compared with 1.3 and 1.2 percent for all manufacturing. Over 1961-1968 the 
contrast is much greater, with the industry rates being 2.4 and 2.9 percent compared with 0.2 percent and minus 0.1 percent 
in all manufacturing. With respect to value added, total activity - the preceding data pertaining to value added, manufacturing 
- unit residual cost increased even more, at 3.2 percent annually between 1961 and 1968 (compared with 2.9 percent with 
respect to total labour and value added, manufacturing), and the total labour unit labour cost annual rate of increase at 3.8 
percent, was only 16 percent higher, compared with a difference twice that much when value added by manufacturing only 
is accounted for. 


The bakery products industry is somewhat but not substantially more labour intensive than average, the 1949 
production and total labour shares of value added being 44.4 and 54.5 percent compared with 36.8 and 48.6 percent for all 
manufacturing. Over the full period and the short (1961-1968) period the labour share increased; over 1949-1968 the annual 
trend rates were 0.6 and 0.5 percent for production and for total labour compared with negative rates of -0.4 and -0.2 percent 
for all manufacturing. Over the 1961-1968 period there was less difference between this industry and all manufacturing, the 
labour shares in bakery products increasing at annual rates of 1.0 and 0.3 percent for production and for total labour 
respectively, compared with 1.1 and 1.0 percent in all manufacturing. 


Of course, the importance of changes in factor shares should not be exaggerated. After all, an annual increase of 0.6 
percent applied to a labour share of 44.4 percent (the figures for production labour, 1949-1968), means in the first year, a 
rise of only four-tenths of one percent. With the labour share in bakery products increasing, it follows that the residual share 
is declining, which is indicated in the summary table. 


The composition of implicit (value-added) price change for bakery products is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1949-68" es x 444) + (1.9 X 2o00)) =" 2.6 2:56 
Tot. lab., 1949-68” (3.4 X OAS) te at lay, x SAO) =O) 2.6 
Prod. lab., 1961-68" (4.6 x .463) + (2.4 X Msc 8 EIT Sr a 
Tot. lab., 1961-68" (3.8 Xx Oh) aarti eae X .443) = 3.4 3.4 
Tot. lab., 1961-68” (328 X 009) . + (3.2 X GC: Key eaters tts ere ee 


x - related to value added by manufacturing 
y - related to value added by total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


Because the labour and residual shares are close to equality (about 45 percent to 55 percent in the case of production 
labour and vice-versa for total labour), and because (except for total labour, 1961-1968) unit labour cost increased at about 
twice the rate of unit residual cost, between 60 and 70 percent of implicit (value-added) price increase consisted of a labour 
cost component. In the case of total labour for the short period with respect to value added, manufacturing and value added, 
total activity, the labour share was sufficiently larger that even though the rate of unit labour cost increase did not exceed the 
rate of unit residual cost increase by as much as in the other cases, the labour cost component was still about 60 percent. 


Over the full period there was only one industry in which implicit (value-added) price increased more rapidly than in 
bakery products (see Table 16) and this is reflected in the higher than average increases in unit cost, both labour and residual. 
Or, it might be contended, the higher than average cost increases are reflected in the high implicit price increase. However, 
to repeat what has been said previously in this study, no attempt is made here to determine whether one is cause and the 
other, effect. By 1961-1968 conditions had changed such that six industries showed greater implicit price increases whether 
measured in relation to value added, manufacturing or value added, total activity. 


205 


Distilleries 


Unlike the first two industries examined, foreign trade is very important for the distilling industry. In 1965, 54.5 percent 
of the industry’s value of output was exported and imports accounted for 18.8 percent of the value of the value of market sales 
of the products of the industry (see Table 1). Liquor accounts for 1.3 percent of the consumer price index. Distilleries 
(Standard Industrial Classification code 143) cover the distilling of industrial and other alcohol, alcoholic beverages, liquors, 
and spirits such as whisky, brandy, rum and gin. There were no significant changes in the makeup of the industry for statistical 
purposes when the 1961 revised S.|.C. was introduced. 


This industry experienced much greater than average increases in production and in value added over both the full and 
shorter periods. Over the full period only five industries among the 22 studied showed larger increases in production and four 
industries over the shorter period, and over both periods only four industries showed larger increases in value added by 
manufacturing. Increases in production of 266.4 and 86.2 percent over the full and short periods respectively compare with 
170.6 and 61.1 percent for all manufacturing (see Table 2). Increases in value added (manufacturing activity only) of 374.6 
and 94.7 percent compare with 259.9 and 71.0 percent for all manufacturing. The difference narrowed in the more recent 
period, the industry production increase exceeding that for all manufacturing by 56 percent in the full period and 41 percent 
in the short period, increases in value added exceeding that for all manufacturing by 44 percent in the full period and 33 
percent in the short period. 


The higher than average increases in production and in value added were accompanied by smaller than average 
increases in production labour employment while total labour employment increased over the full period by about the same 
amount as in all manufacturing but by somewhat less over the short period. Production labour employment in 1968 was only 
5.4 percent greater than in 1949, compared with an increase of 27.2 percent in all manufacturing; total employment was 31.0 
percent higher, compared with 32.8 percent for all manufacturing (see Table 3). Over the shorter (1961-1968) period 
production labour employment increased 6.6 percent compared with 19.7 percent for all manufacturing and total 
employment, 20.4 percent compared with 29.8 percent. 


The reason production labour employment increased more (6.6 percent) between 1961 and 1968 than between 1949 
and 1968 (5.4 percent) is that employment in 1961 had dropped to 94.4 percent of its 1949 level. Table 3 shows that 
production labour employment in 1956 was 42.1 percent higher than in 1949; by 1964 it was 36 percent less than the 1956 
high, and between 1964 and 1968 the employment of production labour went up 16 percent. While there were also fluctuations 
in the employment of the total labour force, the upward trend was steadier and stronger. 


The proportion of total employment accounted for by production labour declined from 76.7 percent in 1949 to 61.7 
percent in 1968, a reduction of 19.6 percent, working out to an annual trend rate of decline of -1.2 percent (see Table 5), which 
is the largest rate of decline for any of the industries studied. By 1968 there were only two industries with a smaller proportion 
of production workers in their labour force, and the 61.7 percent for this industry in that year compares with 77.7 percent 
for all manufacturing. 


Compensation (annual wages, annual wages and salaries) per production worker increased 197.6 percent over the full 
period and 45.5 percent over the short period, compared with 161.5 and 43.9 percent for all manufacturing. With respect to 
total labour (annual wages and salaries per worker) the increases were 180.1 and 41.0 percent compared with 166.5 and 45.9 
percent for all manufacturing. Production workers fared better than average over the full period although not over the short 
period, and nonproduction workers (the other component of total labour) only slightly, if at all, better than average. This can 
be seen more clearly from the annual trend rates of increase, which for the full period are 10.2 and 10.1 percent for production 
and total labour respectively, compared with 7.2 and 7.5 percent for all manufacturing, while the short-period rate of 6.7 
percent for production labour is only a little higher than the average of 6.3 percent, while the rate for total labour at 6.1 percent 
is a little less than the average which is also 6.3 percent. 


Implicit (value-added) price increased 29.5 percent between 1949 and 1968, a little less than the 33.0 percent for all 
manufacturing, and the 1961-1968 increase of 4.6 percent is also just a little less than the 6.2 percent average (see Table 12). 
However, over the short period implicit price related to value added, total activity increased 5.1 percent or only half as much 
as the 10.5 percent for all manufacturing. The industry selling price index for distilleries was 10.2 percent higher in 1968 than 
in 1961, compared with implicit (value-added) price increases of 4.6 and 5.1 percent, as just described. Over the same period 
the consumer (retail) price index for liquor increased 23.9 percent. Thus, only half of the wholesale (i.e. industry selling) price 
increase and about 20 percent of retail price increase can be attributed to higher price at the level of the establishment 
(value-added price). 


The annual trend rate of increase in implicit (value-added) price was 0.9 percent for the full period, compared with 1.0 
percent for all manufacturing, and 1.1 percent for the short period, compared with 0.9 percent. This industry and all 
manufacturing were closely in line except for implicit price related to value added, total activity where the rate of increase in 
this industry for 1961-1968 was 1.1 percent, as with value added, manufacturing, but was notably less than the 1.7 percent 
rate for all manufacturing. 
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Production Labour 


Distilleries 

Output per Worker 

Annual Rate of Change: 23.0% 
S: 23.9 R: .960 


Distilleries 

Unit Labour Cost 

Annual Rate of Change: — 1.6% 
S: 11.7 R: .703 


Distilleries 

Unit Residual Cost 

Annual Rate of Change: 1.4% 
S$: 3.5 R: .924 
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Total Labour 


Distilleries 

Output per Worker 

Annual Rate of Change: 12.8% 
$:14.0 R: .974 


Distilleries 

Unit Labour Cost 

Annual Rate of Change: — 0.5% 
S$: 6.0 R: .46] 


Distilleries 

Unit Residual Cost 

Annual Rate of Change:'1.3% 
S:3.4 R: .918 
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With such large increases in output and such modest increases in employment, impressive gains in labour productivity 
are to be expected, which is indeed the case. Increases over the full period of 247.6 percent and 179.8 percent in output per 
worker for production and total labour respectively compare with 112.7 and 103.7 percent for all manufacturing; and 
increases over the short period of 74.8 and 54.7 percent compare with 34.6 and 24.1 percent. Only two of the industries 
studied showed greater increases between 1949 and 1968, but there were five such industries for 1961 to 1968 (see Table 
18). 


The 1949-1968 annual trend rate of increase of 23.0 percent for production labour is exceeded by only one industry (see 
Table 19) and the rate over the same period for total labour of 12.8 percent is also exceeded by only one industry. These rates 
of 23.0 and 12.8 percent compare with 5.9 and 5.8 percent for all manufacturing. Over the more recent (1961-1968) period 
the rates of increase, while still substantial, had moderated considerably. They were 8.2 and 6.7 percent for production and 
total labour respectively compared with 3.7 and 3.9 percent for all manufacturing. The pattern was for most of the industries 
studied to register smaller rates of increase in output per worker over the 1961-1968 period than over the full period but the 
reduced rate is especially remarkable in distilleries. For the full period the two rates were 290 and 121 percent higher than 
the comparable all-manufacturing rates but for the shorter period the differences were 122 and 72 percent. But even in 
1961-1968 only one of the industries studied had a higher annual rate of increase in output per production worker and only 
two industries in the case of total labour. 


Exceptional increases in labour productivity, combined with increases in compensation per worker that over the full 
period were not as exceptional and, during the short period, were just about average, meant that unit labour cost would 
decrease. For the full period it declined by a trend rate of -1.6 percent per annum with respect to production labour and -0.5 
percent for total labour; these compare with rates of increase of 0.5 and 0.7 percent for all manufacturing. Because of the 
fluctuations in unit labour cost, despite an annual rate of decline of -0.5 percent with respect to total labour, the index for 1968 
was, at 100.1, virtually the same as for the base year, 1949. Inspection of the charts reveals, as do the R values, that the 
downward trend was stronger with respect to production labour than it was for total labour. Over the more recent period the 
rate of decline in unit labour cost moderated to -1.1 percent per annum from -1.6 percent over the full period, for production 
labour; but the rate of decline with respect to total labour, at -0.5 percent, did not change. 


In this industry unit residual cost moved in the opposite direction from unit labour cost and at about the same annual 
rate in both the full and short periods. While unit labour cost (production labour) was 14.4 percent less in 1968 than 1949, 
unit residual cost was 36.7 percent greater; with respect to total labour, as noted above, unit labour cost showed no change 
but unit residual cost was 37.4 percent greater (see Table 28). The annual trend rates of increase in unit residual cost are 
1.4 and 1.3 percent with respect to production and total labour respectively over the full period, quite similar to the rates of 
1.3 and 1.2 percent for all manufacturing. The annual trend rates for the industry are virtually the same for the short period, 
at 1.3 and 1.4 percent, and a comparison with all manufacturing is not made because its short-period trend rates are without 
Statistical significance. 


Because of the steady rise in unit residual cost associated with a steady decline in unit labour cost, the labour share 
declined not only over the full period, which is also what happened in all manufacturing, but also over the more recent, shorter 
period when the labour share increased in all manufacturing. The distilleries industry is the least labour intensive of all the 
industries studied, with 1949 labour shares of 14.1 and 21.1 percent for production and total labour respectively, none of the 
other industries having such low figures for that year. It is interesting that in spite of such a small labour share, it was still 
declining. Of course, as has been said elsewhere, a reduction of 2.1 percent per annum, applied to 14.1 percent (the rate and 
share for production labour), amounts to only 0.3 in the first year and becomes less each year thereafter. Nevertheless, the 
production labour share was down to 9.3 percent in 1968 from 14.1 percent in 1949 and to 16.3 percent from 21.1 percent 
for total labour. The residual share had to increase since the labour share was declining, and because the residual share was 
much larger to begin with, the annual rates of increase would be much smaller than the rates of decrease for the labour share, 
which can be seen from the summary table. 


Decided fluctuations in productivity and unit cost can be observed from the charts. To turn only to output per worker 
and unit labour cost with respect to production labour, there was an increase in output per worker of 24.6 percent between 
1950 and 1957, followed by an extraordinary 101.2 percent rise between 1957 and 1963 and a more modest (for this industry) 
33.2 percent between 1963 and 1968. Unit labour cost increased 27.4 percent between 1950 and 1957, declined 33.2 percent 
between 1957 and 1963, and in effect stood still between 1963 and 1968, showing an increase of only 0.2 percent. Because 
of these fluctuations, it was found that better fitting values (i.e. a trend line with a higher R value) could be obtained from 
a nonlinear than a linear function for unit labour cost with respect to total labour for both the full and short periods. (For the 
details see Appendix C.) 


The composition of implicit (value-added) price for the distilleries industry is as follows: 
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Trend rate Base Trend rate Base Implicit 


unit labour labour unit resi- residual (value-added) 
cost weight dual cost weight price change 
A B 

Prod. lab., 1949-68" (-1.6 X as Se ae ee X .859) = 1.0 0.9 
Tot. lab., 1949-68" (-0.5 X 221i ee U3 x 7/89) = '0.9 0.9 
Prod. lab., 1961-68" (-1.1 ¥ etl) st (1.8 X wos) 2=A1.0° 1.1 
Tot. lab., 1961-68" (-0.5 x .187) + (1.4 X .813) = 1.0 1.1 
Tot. lab., 1961-68” (-0.5 X i591); + (125 X Y309)}@ = clea 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


In each case all of the increase in implicit (value-added) price consists of unit residual cost with the reduction in unit 
labour cost meaning that implicit price rose less than it would have in the absence of such a reduction. For example, in the 
first equation, if unit labour cost had followed zero change, implicit price would have risen 1.2 percent (which is 1.4 x .859) 
instead of 1.0 percent. 


Breweries 


The product of this industry is not important as an export or an import. In 1965 only 1.5 percent of the Canadian 
industry's value of output was exported and imports of brewery products made up only 0.8 percent of the value of total market 
sales (see Table 1). However, the product is important in the domestic market, with beer accounting for 2.6 percent of the 
consumer price index. Breweries (Standard Industrial Classification code 145) comprise establishments primarily engaged in 
manufacturing ale, beer, malt liquors and related beverages. No changes of importance were made in the commodities 
constituting the output of the industry with the introduction of the revised S.1.C. code in 1960. 


Although the industry’s output and value added increased less than average, output per worker increased more than 
average (with an exception noted below), unit labour cost, for the most part, increased less than average, while unit residual 
cost, for the most part, increased more than average. Changes in factor shares and trends in implicit (value-added) price 
followed a mixed pattern. 


Production in 1968 was 100.8 percent greater than in 1949, compared with an increase of 170.6 percent for all 
manufacturing. Between 1961 and 1968 the increase for breweries was 27.6 percent compared with 61.1 percent for all 
manufacturing (see Table 2). The difference between the two increased from about 40 percent for the full period to 55 percent 
for the short period. Value added (manufacturing activity) was 167.4 percent greater in 1968 than in 1949, compared with 
an increase of 259.9 percent in all manufacturing; over the short period the industry increase was 37.6 percent compared with 
71.0 percent for all manufacturing. As with production, the difference was greater in the more recent period than over the 
full period, 36 percent and 47 percent. 


While employment increased in most of the industries studied and in all manufacturing, in this industry it declined for 
both production and total labour and over both time periods. The reduction of 27.7 percent in production worker employment 
between 1949 and 1968 contrasts with an increase of 27.2 percent for all manufacturing, while total employment dropped 
13.2 percent compared with an all manufacturing increase of 32.8 percent (see Table 3). Between 1961 and 1968 production 
worker employment dropped 9.7 percent but total employment held almost steady with a reduction of only 1.5 percent, 
compared with all manufacturing increases of 19.7 and 29.8 percent for production and total labour respectively. There were 
only five industries in addition to breweries, among those studied, that showed a decline in employment (both production 
worker and total) and only two that showed a greater reduction than this industry. 


There was a substantial shift in the proportions of production and nonproduction workers employed, the production 
worker proportion dropping by 16.7 percent from 81.0 percent in 1949 to 67.5 percent in 1968 (see Table 5). There was an 
annual trend rate of decline of -0.9 percent which, it might be noted, had high statistical significance with an R value of .97. 
This annual rate of decline in the production worker proportion was much greater than the rate of decline of -0.1 percent for 
all manufacturing. The 16.7 percent reduction between 1949 and 1968 greatly exceeded the 4.2 percent reduction for all 
manufacturing, in fact, in only three industries was the reduction greater over this period. While the production worker 
proportion in 1949 at 81.0 percent was almost perfectly in line with that for all manufacturing, the 1968 proportion of 67.5 
percent was much less than the all manufacturing 77.7 percent. And there were only four industries with smaller proportions 
of production workers. 
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Production Labour 


Breweries 

Output per Worker 

Annual Rate of Change: 11.1% 
S: 9.4 R: .987 


Breweries 

Unit Labour Cost 

Annual Rate of Change: — 0.8% 
S: 5.7 R: .687 


Baa a — wn 


Breweries 

Unit Residual Cost 

Annual Rate of Change: 1.4% 
S: 3.3. R: .937 
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Breweries 

Output per Worker 

Annual Rate of Change: 7.7% 
S: 6.5 (|R:.989 


Breweries 

Unit Labour Cost 

Annual Rate of Change: 0.2% 
S: 5.0 R: .206 


Breweries 

Unit Residual Cost 

Annual Rate of Change: 1. 
S: 3.6 R: .91] 


Total Labour 
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Compensation (annual wages, annual wages and salaries) per worker increased somewhat more than average over the 
full period and just about in line with the average over the short period. Production labour and total labour compensation per 
worker increased at the same extent, 184.1 percent and 184.0 percent, in the full period, and by 43.1 and 43.6 percent over 
the short period. The full-period annual trend rates of increase were 8.1 and 8.2 percent for production and total labour 
respectively, compared with 7.2 and 7.5 percent for all manufacturing; over the short period the rates, at 6.2 and 6.4 percent, 
were closely in line with the all-manufacturing rate of 6.3 percent for both labour groups. The increase between 1949 and 1968 
of 184.1 percent in annual wages per worker was a little less than the increases of 194.3 and 195.2 percent in average hourly 
earnings and occupational wage rates (see Table 9A); however, between 1961 and 1968 annual wages per worker increased 
the most,43.1 percent, compared with 34.6 and 35.6 percent. Annual earnings may increase less because of time lost without 
pay during the year because of layoffs or strikes, while average hourly earnings may increase more if there is a lot of 
premium-paid overtime work or if there is an increase in the proportion of the more highly paid workers. This is discussed in 
general terms in Chapter Six. 


Over the full period implicit (value-added) price in the industry behaved just like that for all manufacturing. It was 33.1 
percent greater in 1968 than in 1949, compared with 33.0 percent for all manufacturing, and the annual trend rate of 
increase, at 1.0 percent, was the same for both. But the industry rate of change was greater than average over the short 
period; while the industry implicit price was 7.8 percent greater in 1968 than in 1949, only a little in excess of the 6.2 percent 
for al manufacturing, the annual rate, at 1.4 percent, was notably greater than the 0.9 percent for all manufacturing. 


The 1968 industry selling price index for breweries was 9.1 percent higher than in 1961, compared with an increase of 
7.8 percent in the implicit (value-added) price. Over the same period the consumer (retail) price index for beer rose 12.2 
percent. There were, therefore, elements of price increase at the processing, wholesale, and retail levels since each increase 
was somewhat greater than ‘the previous one. However, the implicit price index for value added by total activity showed a 
greater increase over the same period, at an annual rate of 1.7 percent compared with 0.9 percent with respect to value added 
by manufacturing, and a 1968 figure 10.5 percent higher than in 1949 compared with 6.2 percent for the other measure. 
However, most of the additional activities going into value added by total activity over and above manufacturing activity are 
not covered by industry selling, wholesale or retail price indexes. 


Productivity increases in this industry were higher for both categories of labour than the increases in all manufacturing, 
and all the trend rates but one were also higher than average. Output per production worker in 1968 was 177.8 percent greater 
than in 1949, compared with 112.7 percent for all manufacturing; with respect to total labour it was 131.4 percent greater 
compared with an average of 103.7 percent (see Table 17). Whereas in all manufacturing there was little difference between 
production labour and total labour productivity increases, in this industry the greater increase was clearly with respect to 
production labour only. The full-period annual trend rates of increase were 11.1 and 7.7 percent for production and total 
labour respectively, compared with 5.9 and 5.8 percent for all manufacturing. 


Over the shorter period industry performance was closer to that for all manufacturing and the differences between 
production and total labour were less pronounced. Output per production worker was 41.4 percent greater in 1968 than in 
1949, compared with 34.6 percent for all manufacturing, and the increases for total labour were 29.6 and 24.1 percent 
respectively. The annual trend rates for the short period were 4.3 percent for production labour, compared with 3.7 percent 
for all manufacturing, and 3.2 percent for total labour, compared with an average of 3.9 percent. For total labour productivity 
over the short period increased less than average, while the production labour margin over that for all manufacturing was 
considerably less than it was over the full period. The extent to which the annual rate of increase for breweries exceeded or 
was less than the average is as follows: 


1949-1968, production labour, +88.1 percent 
1949-1968, total labour, +32.8 percent 
1961-1968, production labour, +16.2 percent 
1961-1968, total labour, -17.9 percent. 


As can be seen from the high R values, the trends had a good fit. Nevertheless, inspection of the charts shows some 
fluctuations in the increase of output per worker. Looking only at production labour, we note an increase of 24.9 percent in 
the six years from 1952 to 1958, followed by more than double that increase, 54.5 percent, over the next six years; there was 
a substantial increase between 1965 and 1966 followed by smaller increases in 1967 and 1968. 


Based on a comparison of 1968 with 1949 and 1961, unit labour cost did not increase as much in the brewing industry 
as it did in all manufacturing, but the comparison is rather different when based on annual trend rates. Unit labour cost with 
respect to production labour remained almost constant over the entire period, as an inspection of the chart reveals; it was 
2.3 percent higher in 1968 than in 1949 compared with an increase of 23.0 percent for all manufacturing. For production 
labour, the index for this industry was below the 1949 value for the years 1962 to 1967 inclusive (see Table 24) and since there 
was an almost steady decline in unit labour cost from 1955 (the high point) to 1964 (the low point), the result was a rate of 
decline in the annual trend rate over the full period, namely -0.8 percent, which compares with a rate of increase of 0.5 percent 
for all manufacturing. But because of a steady increase in unit labour cost from 1964 to 1968, and with the 1968 figure 1.2 
percent higher than that for 1961, there was an annual rate of increase of 1.3 percent in production labour unit labour cost 
between 1961 and 1968, but this is still less than the all-manufacturing rate of increase of 2.0 percent over the same 
period. 
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For total labour there was less contrast between this industry and all manufacturing; unit labour cost increased 22.7 
percent for breweries and 30.8 percent for all manufacturing, and over the short period 10.8 percent compared with 17.6 
percent. However, the full-period annual trend rate of increase of 0.2 percent is not significant with R .206. Over the short 
period the rate is significant and is 2.6 percent compared with 1.9 percent for all manufacturing. 


Unit residual cost increased considerably more than unit labour cost for both categories of labour over the full period, 
at the same rate as unit production labour cost over the short period and much less than unit (total labour) cost, the latter 
being true whether unit residual cost is related to value added by total activity or by manufacturing activity. 


While unit production labour cost was at about the same level in 1968 as in 1949, unit residual cost with respect to 
production labour was 39.5 percent greater, which is in line with all manufacturing where the difference was 38.9 percent (see 
Table 28). With respect to total labour, over the full period, while unit labour cost increased 22.7 percent, unit residual cost 
increased 36.3 percent, also closely in line with all manufacturing where it increased 35.1 percent. 


The considerable shift of employment to nonproduction labour, noted earlier, explains why unit labour cost increased 
with respect to total labour and declined with respect to production labour and why unit residual cost with respect to 
production labour (when nonproduction labour is part of residual cost) increased more than when related to total labour. This 
also applies to the short (1961-1968) period as well. 


Over the full period the annual trend rates of increase in residual cost at 1.4 and 1.3 percent for production and total 
labour respectively were close to the 1.3 and 1.2 percent for all manufacturing. Over the short period, the rate with respect 
to production labour, at 1.3 percent, was little changed from the full-period rate, but the rate with respect to total labour was 
down to 0.9 percent, from 1.3 percent over the full period. 


In all these measure, implicit (value-added) price, output per worker, unit labour cost and unit residual cost, the one 
general observation that can be made about the brewing industry is that its performance is not greatly out of line in most 
respect from all manufacturing, or from most of the industries studied. 


Over the full period the production labour share declined from 17.0 percent in 1949 to 13.0 percent in 1968, an annual 
trend rate of decline of -1.6 percent, which is a greater rate of decline than the all-manufacturing rate of -0.4 percent. However, 
in this respect the breweries are exceptional; except for distilleries, their production labour share in 1949 was lower than for 
any of the other industries studied and less than half the 36.8 percent for all manufacturing. Again with the exception of 
distilleries, the total labour share, at 23.0 percent in 1949, was lowest, and yet it declined at an annual rate of -0.7 percent, 
compared with -0.2 percent for all manufacturing. By 1968 the total labour share was 21.2 percent for the industry compared 
with 47.8 percent for all manufacturing. The situation was different in the short period, with the production labour share 
remaining fairly constant (a zero annual trend rate of change) and the total labour share increasing somewhat. This switch 
from a decline in the labour share over the full period to an increase (at least for total labour) in the short period is consistent 
with the behaviour of all manufacturing. The reader must, however, be cautioned against drawing too much significance from 
changes in such small labour shares as are found in this industry. 


The composition of implicit (value-added) price in the brewing industry is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 

A B 

Prod. lab., 1949-68" (-0.8 x AfO)2 ela X gO30))) “sal OS de 
Tot. lab., 1949-68" Cr OE2 x F230) 7a eels X e770)” este. le 0 
Prod. lab., 1961-68" O13 Xx 2139), 9-1-3 X 5o6l)" =" 153" a4 
Tot. lab., 1961-68" C2.6 Xx .206) + (0.9 x 37/94)) =" 13° G4 
Tot. lab., 1961-68” (276 x M217) 120 x 3183) #= las a3 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


Except for the full period with respect to production labour, both forms of unit cost were part of the implicit price incease. 
In the first equation, with unit labour cost declining at -0.8 percent per annum, it means that implicit price rose at an annual 
rate of 1.0 percent instead of 1.2 percent if unit labour cost had neither increased nor decreased over the period. Over the 
full period unit residual cost with respect to total labour was much the greater component of implicit price not only because 
of its greater rate of increase (1.3 compared with 0.2) but also because of its greater weight (.770 compared with .230). This 
continued to be the case over the short period with respect to production labour because while the rates of increase were 
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identical, the residual weight was much larger (.861 compared with .139). Even where unit labour cost increased at a greater 
rate, as in the last two equations, the residual cost was a greater component because of its much larger weight. 


A study of labour productivity in breweries and two other industries was published by the Dominion Bureau of Statistics 
in 1966 covering 1947 to 1961.'' Anyone with a special interest in productivity in breweries should consult it because it 
contains data not only on output per worker but also on output per manhour which, for reasons stated earlier, this study lacks; 
as well, it contains data on capital expenditures as well as information on general characteristics of the industry and its 
products not given here. On the other hand, neither this nor other studies by Statistics Canada (formerly D.B.S.) contain data 
on unit residual cost, implicit (value-added) price, or changes in factor shares, and only one of those published to date includes 
information on unit labour cost. Their output-per-worker data for breweries will not be the same as in this study for the years 
both studies cover because real output data have been revised since the D.B.S. report was published in December 1966. 


Tobacco products 


While foreign trade looms somewhat larger in this industry than in many of the others studied, it is not of great 
importance. On the basis of 1965 statistics especially computed for this study, 9.2 percent of the value of the industry’s output 
was exported, while 3.0 percent of the value of total market sales consisted of imports (Table 1). As a measure of its 
importance to the consumer market - and this industry produces directly for the consumer - 2.6 percent of the consumer price 
index covers cigarettes and cigarette tobacco. 


The tobacco products industries (Standard Industrial Classification codes 151, 153) cover grading, processing and 
packing of leaf tobacco and the manufacture of chewing tobacco, cigars, cigarettes, snuff and other tobacco products. The 
introduction of the new S.I.C. in 1960 carried with it no changes that would affect, for purposes of this study, the component 
activities of the industry. 


Production increased less than average over both the full and short periods. Between 1949 and 1968 the industry’s 
performance was not far behind average, an increase of 145.6 percent, compared with 170.6 percent for all manufacturing, 
and there were nine industries among those studied where production increased less (see Table 2). However, between 1961 
and 1968 only two of the industries registered smaller increases, and the increase for tobacco products of 15.7 percent falls 
considerably behind the 61.1 percent for all manufacturing. 


As with production, value added increased less than average over both time periods and was less below average over 
the full period than over the short period. Over the full period value added increased 199.1 percent, compared with 259.9 
percent for all manufacturing, and eight industries of 21 (smelting and refining excluded) registered smaller increases; but 
over the short period value added increased 33.6 percent, compared with 71.0 percent for all manufacturing, a more 
substantial difference than obtained over the full period, and only three industries out of the 22 studied registered smaller 
increases. The performance of value added by total activity over the short period is similar to that of value added by 
manufacturing. 


Employment of both production and total labour declined over both the full and short periods, compared with an 
increase for all manufacturing (see Table 3). Over the full period production worker employment either declined less or 
increased in all but four of the other industries studied; that is, there were only four industries where the reduction in 
production worker employment was greater. In the case of total labour over the full period there were only two such industries, 
while over the short period for production labour there were three such industries and two for total labour. This reduction in 
employment is partly a result of the less than average increase in production and partly because of the greater than average 
increases in labour productivity, which are discussed presently. 


The proportion of production workers to total employment dropped from 86.4 percent to 81.4 percent between 1949 
and 1968, a drop of 5.8 percent, or at an annual trend rate of -0.2 percent (see Table 5). There are 11 industries among those 
studied where the proportion dropped more between the two years but the reduction of 5.8 percent is greater than the 4.2 
percent drop for all manufacturing (see Table 5). However, at 81.4 percent, the production worker proportion in 1968 was 
greater than the average of 77.7 percent, but six of the industries studied had larger proportions. 


Compensation (annual wages, annual wages and salaries) per worker, for both categories of labour, increased 
significantly more than average over the full period, while the percentage difference between 1961 and 1968 was about in line 
with the average although the short-period trend rates, just like those for the full period, were above average. Between 1949 
and 1968 compensation per production worker increased 198.2 percent, compared with 161.5 percent for all manufacturing, 
or at an annual trend rate of 8.7 percent compared with 7.2 percent, while compensation per worker for all labour increased 
201.1 percent compared with an average of 166.5 percent, or at an annual rate of 8.8 percent, compared with 7.5 percent. 
Compensation per production worker increased 47.0 percent over the short period, compared with 43.9 percent for all 
manufacturing, or at an annual rate of 8.1 percent compared with 6.3 percent, while on a total labour basis the increase was 
48.8 percent compared with 45.9 percent, or an annual rate of 8.2 percent compared with 6.3 percent. While the rate of 
increase had slowed down in the 1961-1968 period both for tobacco products and for all manufacturing, the rate dropped 
more for the latter, so that the margin by which the rate of increase in compensation per worker in this industry exceeded 
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Production Labour 


Tobacco Products 

Output per Worker 

Annual Rate of Change: 12.4% 
S$: 10.4 R: .989 


Tobacco Products 

Unit Labour Cost 

Annual Rate of Change: — 1.1% 
S: 6.7 R: .726 


Tobacco Products 

Unit Residual Cost 

Annual Rate of Change: 1.3% 
S$: 9.8 R: .597 
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Total Labour 


Tobacco Products 

Output Per Worker 

Annual Rate of Change: 11.4% 
S: 10.8 R: .987 


Tobacco Products 

Unit Labour Cost 

Annual Rate of Change: — 1.0 
SiZ7 R593 


Tobacco Products 

Unit Residual Cost 

Annual Rate of Change: 1.4% 
$:10.4 R: .622 
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that for all manufacturing widened from 21 and 17 percent for production and total labour respectively in the full period to 
29 and 30 percent in the more recent short period. Over both the full and short periods annual wages per worker increased 
less than average hourly earnings and occupational wage rates in the industry. Between 1949 and 1968 the increases in 
annual wages per worker, average hourly earnings and wage rates were 198.2, 223.2, and 223.9 percent respectively (see 
Table 9A); between 1961 and 1968 the increases were 47.0, 53.6 and 56.4 percent. Why these different measures of labour 
income should move differently is discussed in general terms in Chapter Six. 


There was a reversal in the performance of the implicit (value-added) price index between the full and short periods, 
in relation to all manufacturing. Between 1949 and 1968 the index increased 21.7 percent, significantly less than the average 
of 33.0 percent (see Table 12); the annual trend rate of increase was 0.6 percent compared with 1.0 percent. During the short 
period, not only did the rate of increase accelerate, showing a rate of 4.0 percent, but it now greatly exceeded the average 
of 0.9 percent since the all-manufacturing rate changed very little. The 1961-1968 increase of 15.5 percent compares with an 
average increase of 6.2 percent. (The differences are not quite so great when the indexes are based on value added by total 
activity.) For the 1961-1968 period only three industries showed greater rates of implicit price increase (whether value added 
is measured according to manufacturing or total activity), while there were ten such industries for the full (1949-1968) period. 
The industry selling price index for tobacco products manufacturers increased 19.5 percent between 1961 and 1968, while 
the consumer (retail) price index for tobacco (specifically cigarettes and cigarette tobacco) increased 26.8 percent. Since they 
are greater than the implicit (value-added) price increases over the same period, they must be at least partly attributed to 
factors operating at the wholesale and retail levels. 


Labour productivity increased much more than average over the full period although a good part of the advantage had 
disappeared over the more recent short period. Over both periods the increases were greater for production labour than for 
total labour. An increase of 201.2 percent in output per worker over the full period compares with 112.7 percent for all 
manufacturing (see Table 17); the annual trend rate of increase was 12.4 percent compared with 5.9 percent. For total labour 
over the full period the increase was 183.8 percent compared with 103.7 percent, or an annual rate of 11.4 percent compared 
with 5.8 percent. Over the short period the increase was 21.1 percent for production labour and 18.1 percent for total labour 
compared with 34.6 and 24.1 percent for all manufacturing. While the increases between 1961 and 1968 were less for tobacco 
products than for all manufacturing, the annual trend rates of increase at 5.2 and 4.6 percent continued to be higher than 
the rates for all manufacturing which were 3.7 and 3.9 percent. The reason for this apparent paradox (higher than average 
rates but lower than average increases for 1968 over 1961) is a sharp decline in output per worker in this industry between 
1966 and 1968, which can be seen on the charts and in Table 17. 


Over the full period and for production labour the annual rate of increase in output per worker for the tobacco products 
industry was exceeded in only three industries among those studied; for total labour over the full period, it was exceeded in 
only four industries, while over the short period the number of such industries was six with respect to both production labour 
and total labour. The margin by which this industry’s annual rate of increase exceeded the average declined from 110 and 
97 percent in the full period to 41 and 18 percent in the short period. While the upward trends were steady, for the whole 
period, as shown by the high R values, there were periods of especially fast increases. A glance at the charts shows that these 
periods are 1958-1961, when output per production worker increased 32.9 percent, and 1962-1966 when the increase was 
32.3 percent, with similar increases with respect to total labour. 


Unit labour cost exhibited annual rates of decline with respect to production and total labour of -1.1 and -1.0 percent 
respectively for the full period, compared with annual rates of increase of 0.5 and 0.7 percent for all manufacturing. The 
decline in productivity between 1966 and 1968, mentioned above, is reflected in an increase over the same years in unit labour 
cost, which is why the unit labour cost index for production labour in 1968 was almost the same, at 99.0, as it was in 1949 
and for total labour was 106.1, in spite of the full-period rates of decline of one percent per annum. This is reflected in annual 
rates of increase of 1.9 and 2.7 percent for production and total labour over the short period and total percentage increases 
between 1961 and 1968 of 21.5 and 25.9 percent; but, as analysis of the charts and Table 24 will show, these increases chiefly 
reflect the spurt in unit labour cost between 1966 and 1968. Because of this, while unit labour cost declined in this industry 
over the full period, compared with an increase for all manufacturing, ‘it increased over the short period, with respect to 
production labour at about the same rate as for all manufacturing, 1.9 percent compared with 2.0 percent, and, with respect 
to total labour, at a greater rate, 2.7 percent compared with 1.9 percent. 


Unlike unit labour cost, unit residual cost increased through both the full and short periods, and while unit labour cost 
changed from a rate of decline to a rate of increase, unit residual cost considerably accelerated its rate of increase. But, as 
with unit labour cost, this acceleration was largely due to a spurt in costs in the final years, beginning for residual cost in 1964 
rather than 1966 in the case of unit labour cost. This acceleration is in contrast with all manufacturing where a gradual rate 
of increase over the full period dropped to a condition of virtually no change over the short period. 


Unit residual cost in 1968 was 31.4 and 31.2 percent greater than in 1949 with respect to production and total labour 
respectively, rather close to the all manufacturing increases of 38.9 and 35.1 percent (see Table 28). Similarly, the annual 
trend rates for 1949 to 1968 of 1.3 and 1.4 percent are the same as or close to the 1.3 and 1.2 percent for all manufacturing. 
Unit residual cost in 1968 was 13.8 and 11.1 percent higher in this industry than in 1961 with respect to production and total 
labour respectively, a significant margin over the 5.8 percent increase and 1.2 percent decrease in all manufacturing, 
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compared with being somewhat below the average over the full period. The short-period annual trend rates of increase are 
much higher, at 4.8 and 4.7 percent, than the full-period rates. A comparison with all manufacturing for the short period is 
not possible because its trend values are of no statistical significance, the R values being only .206 and .176, compared with 
.872 and .826 for tobacco products. It is worth pointing out that while eight of the industries studied had higher annual rates 
of increase than this industry in unit residual cost, with respect to production labour, there were only three such industries 
for the short period; with respect to total labour the number of such industries fell from eight to four. (Unit residual cost with 
respect to value added by total activity has not been included in this analysis but its behaviour has been comparable to that 
for total labour, 1961-1968, with respect to value added, manufacturing.) 


Because of the increases in unit residual cost compared with decreases or slower rates of increase in unit labour cost, 
the share of labour in value added declined over both the full and short periods and at about the same rates. The production 
labour share dropped from 29.7 percent in 1949 to 24.1 percent in 1968, or at an annual trend rate of decline of -1.5 percent 
compared with an all-manufacturing rate of decline of -0.4 percent. The total labour share moved down from 37.4 to 32.6 
percent, an annual rate of reduction of -1.3 percent, compared with an annual downward rate for all manufacturing of -0.2 
percent. While the average trend shifted from a slight decline in the labour share over the full period to an increase over the 
short period, in tobacco products the labour share continued to go down, at annual rates of -1.7 and -1.2 percent over 
1961-1968 for production and total labour respectively, compared with rates of increase of 1.1 and 1.0 percent for all 
manufacturing. The 1949 production labour share at 29.7 percent was less than the 36.8 percent for all manufacturing but 
it was even less in seven of the industries studied and this was also the case with the total labour share of 37.4 percent which 
compared with an all-manufacturing figure of 48.6 percent. The performance of the total labour share with respect to value 
added by total activity over 1961-1968 is similar to that with respect to value added, manufacturing except that the labour 
share is slightly larger. 


The composition of implicit (value-added) price for the tobacco products industry is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 

A B 

Prod. lab., 1949-68" (-1.1 X -297)) 401-3 X .703) = 0.6 0.6 
Tot. lab., 1949-68 (-1.0 x .374) + (1.4 X -626) = 0:5 0.6 
Prod. lab., 1961-68" C429 X .230) + (4.8 Xx 710) =" 4212 -4-0 
Tot. lab., 1961-68" K 2d, X .299) + (4.7 X 701) = 4.1 4.0 
Tot. lab., 1961-68” (287 X .305) + (4.3 x -695)" = 378 “3°58 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


In every case residual cost is obviously the major component of the price change. Over the full period, the labour 
component kept the increase lower than it would otherwise have been, 0.5 to 0.6 percent rather than 0.9 percent which it 
would have been if unit labour cost had held steady rather than declined. Over the short period, with respect to value added 
by manufacturing, unit residual cost relative to production labour represented 90 percent of implicit price change, 80 percent 
relative to total labour, and 79 percent with respect to total labour and value added, total activity. 


Rubber industries 


This has not been an important export industry but imports have been a significant item in domestic consumption of 
some of the industry's output, that is, if 1965 information is representative. Exports in that year constituted only 2.1 percent 
of the value of production but 15.4 percent of the value of total market sales was accounted for by imports (see Table 1). The 
output of this industry group’” is less homogeneous than that of the industries so far considered in this chapter and data on 
consumption and retail prices must be limited to certain particular products that represent only a fraction of the industry's 
output. The only product of this industry for which price data are specifically collected is rubber tires, which accounts for 0.3 
percent of the consumer price index; rubber footwear constitutes part of the 1.6 percent of the index attributed to footwear, 
but it would only be a small part. 


The rubber industries consist of rubber footwear manufacturers (Standard Industrial Classification code 161), tire and 
tube manufacturers (S.I.C. code 163), and other rubber industries (S.I.C. code 169). These industries provide a wide variety 
of products including rubber boots and footwear, rubber-soled canvass shoes, running shoes, tennis shoes, etc.; automobile 
tires and tubes, aircraft tires, tractor and truck tires, etc.; rubber belting, rubber automotive parts, rubber caps, rubber 
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Production Labour 


Rubber Industries 

Output per Worker 

Annual Rate of Change: 7.5% 
S$: 11.2 R: .967 


Rubber Industries 

Unit Labour Cost 

Annual Rate of Change: — 0.2% 
S: 5.6 R: .160 


Rubber Industries 

Unit Residual Cost 

Annual Rate of Change: — 1.6% 
S$: 12.8 R: .709 
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Total Labour 


Rubber Industries 

Output Per Worker 

Annual Rate of Change: 8.1% 
S$: 13.3 R: .959 


Rubber Industries 

Unit Labour Cost 

Annual Rate of Change: — 0.4% 
S$: 7.8 R: .252 


Rubber Industries 

Unit Residual Cost 

Annual Rate of Change: — 1.8% 
S$: 14.1 R: .724 
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druggists’ sundries, rubber hose, rubber belting, mats, pliofilm sheets, rolls, tubing, hard rubber sheets, rubber water bottles, 
etc. The products assigned to these industry classes were not materially changed with the introduction of the revised S.I.C. 
in 1960. 


Between 1949 and 1968 production increased 163.1 percent, slightly less than the average of 170.6 percent, while 
between 1961 and 1968, at 77.9 percent, it increased somewhat more than the average of 61.1 percent (see Table 2). A similar 
shift in relative increase of value added also occurred, except that the increase for this industry over the full period was more 
below the average than in the case of production, 192.9 percent, compared with 259.9 percent, but was just slightly above 
the average for the short period, 78.6 percent, compared with 71.0 percent. Over the short period value added by total activity 
increased 81.4 percent. 


Employment of both production workers and of total labour showed little net change over the full period, production 
labour and total labour employment in 1968 being only 1.2 and 2.8 percent respectively greater than in 1949 (see Table 3). 
However, it can be seen from Table 3 that production labour employment reached its peak in 1965 when it was 21.1 percent 
greater than in 1949 the lowest point for total labour was 1962 when it was 5.7 percent below the 1949 level. For production 
labour employment increased 37 percent from the low in 1961 to the high in 1965 before levelling off in the subsequent 
years. 


The proportion of production workers in the industry labour force in 1968 was almost the same as in 1949, 77.7 percent, 
compared to 76.6 percent. No real trend one way or the other, is apparent (see Table 5). 


Compensation (annual wages, annual wages and salaries) per worker increased over both the full and short periods to 
about the same extent in the rubber industries as in all manufacturing although total labour compensation per worker 
increased somewhat more in the short period. The industry increases between 1949 and 1968 were 167.7 and 168.1 percent 
for production and total labour respectively, compared with 161.5 and 166.5 percent in all manufacturing. Between 1961 and 
1968 the increases were 41.4 and 58.2 percent compared with 43.9 and 45.9 percent for all manufacturing. The annual trend 
rates of increase over the full period of 7.0 and 7.1 percent for production and total labour respectively are close to the rates 
of 7.2 and 7.5 percent for all manufacturing. Over the more recent period the rate for production labour of 5.9 percent fell 
a little more behind the rate for all manufacturing, which was 6.3 percent, while conversely the rate for total labour, at 7.7 
percent, pulled ahead of the all-manufacturing rate which was, as with production labour, 6.3 percent. The first three of these 
annual rates of increase held close to the mid-point among the industries studied, but the last was one of the highest; over 
the full period there were seven industries showing smaller rates of increase in compensation per worker, be it production or 
total labour, and over the short period, with respect to production labour, there were ten industries having smaller rates of 
increase, while, with respect to total labour, there were only two industries with higher rates (see Table 11). 


Between 1949 and 1968 annual wages (i.e. compensation) per production worker increased 167.7 percent while average 
hourly earnings rose 147.6 percent and occupational wage rates 134.4 percent (see Table 9A). Between 1961 and 1968, there 
was much greater uniformity in the increases in annual wages per worker, average hourly earnings and wage rates, being 41.5, 
38.3, and 40.4 percent. The greater increase in annual wages over the full period than in hourly earnings is exceptional (see 
Chapter Six); it is more often the case that hourly earnings show the greater increase. On the basis of information at hand, 
an explanation cannot be offered. 


Implicit (value-added) price was 11.3 percent higher in 1968 than in 1949, but there was an annual trend rate of decline 
of -1.2 percent. The reason for this can be immediately discerned from an examination of Table 12; from 1949 to 1952 there 
was a rise of 36.7 percent, followed by an almost steady drop (with breaks in 1955, 1960 and 1961), so that the trend, after 
the first three years, was for implicit price to fall, until 1963 when a gradual rise took effect. This also explains why, even 
though the index in 1968 was virtually the same as in 1961, a trend rate of increase of 4.1 percent is indicated for the short 
period which in fact reflects what happened between 1962 and 1968 after, it should be emphasized, a substantial drop 
between 1961 and 1962. 


The full-period annual trend rate of decrease of -1.2 percent compares with an all manufacturing rate of increase of 1.0 
percent. Only three other industries registered rates of decrease and while one was the same as that for the rubber industries, 
none were lower. The situation is reversed in the short period with an annual rate of increase in this industry of 4.1 percent, 
which has just been explained above, and is considerably in excess of the rate of increase of 0.9 percent for all manufacturing. 
Indeed, while no industry shows a greater rate of decrease in implicit (value-added) price over the full period, only two 
industries show greater rates of increase over the short period. 


The closeness of 1968 implicit price to that for 1961 also applies to the industry selling price index which in fact was 
2.1 percent less in 1968 than it was in 1961. The only available data on retail price change for products of this industry are 
the consumer price index for tires, which indicates a 16.2 percent increase between 1961 and 1968, and for rubber and plastic 
footwear, which shows an increase of 19.9 percent. Since these are two of the most important products of the industry and, 
even allowing for the fact that plastic footwear is priced along with rubber footwear, it seems clear that retail prices for at least 
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these important products of the industry have risen over a period when wholesale and implicit (value-added) prices have 
remained steady. Therefore, the higher retail prices must be attributed to effects operating at the retail and not at the 
wholesale or manufacturing levels. 


Labour productivity increased at a greater than average rate over both the full and short periods with the margin over 
the average substantially greater in the short than in the full period for production labour and the opposite being the case 
for total labour. Between 1949 and 1968 output per production worker increased 159.9 percent and 155.9 percent for total 
labour, compared with increases of 112.7 and 103.7 percent for all manufacturing (see Table 17). The annual trend rates of 
increase were 7.5 and 8.1 percent for production and for total labour respectively, compared with all-manufacturing rates of 
5.9 and 5.8 percent, the rates for this industry being 27 and 40 percent above the all-manufacturing rates. 


Between 1961 and 1968 output per worker increased 55.4 and 73.9 percent for production and for total labour 
respectively, compared with average increases of 34.6 and 24.1 percent. The annual trend rates of increase were less than 
for the full period, being 5.5 and 4.7 percent for production and for total labour, with the production labour rate widening its 
margin over that for all manufacturing from 27 to 49 percent, with the all-manufacturing rate being 3.7 percent; however, the 
margin for the rate related to total labour was reduced from 40 to 21 percent, the all-manufacturing rate being 3.9 
percent. 


While the rates of increase in output per worker were higher than average, they were not exceptionally so. Over the full 
period 11 industries had higher rates with respect to production labour and eight with respect to total labour. Over the short 
period fewer industries had rates exceeding this industry's, four with respect to production labour and five with respect to total 
labour. The high R values indicate a strong trend over both the full and short periods but the charts indicate that there were 
some sharp accelerations, as for example, in the case of production labour, when output per worker increased 19.2 percent 
between 1961 and 1962, 24.2 percent between 1957 and 1959, and 25.1 percent between 1966 and 1968. Similar perioas 
for total labour can be discerned from the chart and scrutiny of Table 17. 


With labour productivity increasing faster than compensation per worker over the full period, unit labour cost fell, but 
over the short period labour productivity was not increasing as rapidly as compensation per worker, so that unit labour cost 
increased. In most industries unit labour cost increased more through 1961-1968 than 1949-1968 but in this industry and 
a few others the trend was more pronounced inasmuch as there was a reversal from a decline in unit labour cost over the 
full period to an increase over the short period. 


Unit labour cost in 1968 was 3.0 percent greater than in 1949 for production labour and 4.8 percent greater for total 
labour, compared with increases of 23.0 and 30.8 percent for all manufacturing (see Table 24). Over the full period there was 
no statistically significant trend upwards or downwards; the trend rates of decrease of -0.2 percent and -0.4 percent had R 
values of only .160 and .252. Analysis of the charts and Table 24 shows why. Unit labour cost increased 15.3 percent and 16.4 
percent for production and for total labour between 1949 and 1952, followed by a downward trend from 1954 to 1959, a jump 
upwards in the next two years, a sudden drop in 1961 with a slight upward movement in the remaining years. Over the short 
period, while the trend rate with respect to production labour changed from -0.2 percent to a rate of increase of 0.4 percent, 
like the full-period rate, it was statistically insignificant (R = .258); the rate for total labour, with R = .676, was significant 
at the 99 percent level, showing an annual rate of increase of 2.4 percent. It can be said, therefore, that unit labour cost moved 
from a position of no net change in the 1950's to one of an upward trend in the 1960's, chiefly when nonproduction labour 
is taken into account along with production labour. 


Over the full period, unit residual cost exhibited a definite downward trend until 1962, strong enough to produce 
negative annual trend rates for the full period, followed by a definite upward trend from 1962 to 1968. This is readily apparent 
from the charts. This is why unit residual cost in 1968 was 15.7 percent greater than in 1949 with respect to production labour 
and 17.3 percent greater with respect to total labour even though the annual trend rates of change were -1.6 and -1.8 
percent. 


Over the full period 1968/1949 increases were less than half the average increases of 38.9 and 35.1 percent for 
production and for total labour. No other industry covered registered annual rates of decrease as large as those mentioned 
above for the full period. The rates of -1.6 and -1.8 compare with rates of increase for all manufacturing of 1.3 and 1.2 percent. 
Because of the sharp change of direction in unit residual cost, beginning in 1962 with respect to production labour and in 1963 
with respect to total labour, the annual trend rates for the more recent, 1961-1968 period were not only rates of increase 
(compared with rates of decrease over the full period) but, at 6.2 and 5.6 percent with respect to production and total labour 
respectively, they were higher than for all but one other industry. Unit residual cost with respect to total labour but related 
to value added by total activity, showed an annual trend rate, at 5.5 percent, just about the same as the rate based on value 
added by manufacturing only. 


The apparent contradiction between a decline in the production labour share of value added, manufacturing from 33.9 
percent in 1949 to 31.4 percent in 1968 and an annual trend rate of increase, not decrease, of 1.3 percent over 1949-1968 
is easily explained. Examination of the data in column A for the rubber industries in Table 34 indicates a sharp decline from 
33.9 to 29.6 percent in the labour share in one year, from 1949 to 1950, a reduction of almost 13 percent. This was followed 
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by smaller declines over the next two years and a rather steady increase from 1952 to 1963 and a decline thereafter through 
to 1968. The 32 percent rise in the labour share over the 11 years from 1952 to 1963 accounts for the full-period annual trend 
rate of increase of 1.3 percent, and the 17 percent decrease over the six years from 1963 to 1968 accounts for the short-period 
annual trend rate of decrease of -2.9 percent. A similar explanation applies to the total labour share as well. 


The reversal from a full-period annual rate of increase in the labour share to a short-period rate of decrease is the 
opposite of what applies to all manufacturing. On the other hand, the labour share in this industry is close to that for all 
manufacturing; the 1968 production labour share was 31.4 percent in this industry and 34.0 percent in all manufacturing with 
the total labour share, 44.6 percent, and 47.8 percent in all manufacturing. Related to value added by total activity, the total 
labour share was little smaller, at 41.9 percent in 1968. 


Because of the rather substantial changes in factor shares from year to year, a computation of the rate of change of 
residual share using current rather than base weights produces rather different results. This is the first industry so far 
discussed in this chapter where such is the case. The base-weighted and current-weighted computations of annual trend rates 
of change in residual share may be obtained, upon request, from the Canada Department of Labour, Economics and Research 
Branch. 


The composition of implicit (value-added) price for the rubber industries is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1949-68" (-0.2 X .339) + (-1.6 x .661) = -1.1 -1.2 
Tot. lab., 1949-68" (-0.4 os .474) + (-1.8 x .526) = -1.1 -1.2 
Prod. lab., 1961-68" ( 0.4 x 346) “+ (6.2 X (694) =" 42 4 
Tot. lab., 1961-68" (2.4 x 492) + 45.6 x 7008)" ==" 4.0 4.4 
Tot. lab., 1961-68” (2.4 V8 .470) + (5.5 X 030)” = 400 “41 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


For the full period both cost components were declining, so implicit price had to be moving down. Since unit production 
labour cost was‘not declining as fast, implicit price would have decreased about 0.5 percent more per year if unit labour cost 
had been declining at the same rate; the difference would be 0.6 percent in the case of total labour. On the other hand, over 
the short period, when implicit price and both unit cost components were rising, because unit labour cost was rising less 
rapidly, implicit price would have shown greater increases if unit labour cost had been changing at the same rate; by 2.0 
percent more per annum in the case of production labour, and by 1.6 and 1.5 percent in the case of total labour, related to 
value added by manufacturing and by total activity. 


Cotton yarn and cloth mills 


This is not an exporting industry in this country, the value of exports in 1965 (on the basis of measures for that year 
compiled for this study) constituting only 1.3 percent of the value of production (see Table 1), but imports are an important 
source of supply to the domestic consumer constituting in 1965, 25.3 percent of the value of total market sales. Much of the 
output of this industry goes to other industries for the manufacture of clothing and other products, so that the full importance 
of the industry to the domestic market cannot be measured in this study. It can be seen that 0.7 percent of the consumer 
price index is related to textiles used in household operation (cotton sheets, curtains, towels, but also including some materials 
such as wool blankets and plastic that are not products of the industry here under examination); furthermore, textiles (cotton 
and other kinds) are essential to clothing that constitutes 11.3 percent of the consumer price index. 


Cotton yarn and cloth mills (Standard Industrial Classification code 183) are primarily engaged in spinning, twisting, 
winding or spooling cotton yarn and in weaving fabrics such as sheetings, prints, towellings, drapery and upholstery fabrics, 
etc. Changes made in the commodities and activities attributed to the industry did not change significantly with the 
introduction of the new S.1.C. in 1960. 


This industry registered the smallest increases of all the industries studied, with one exception, in both production and 
in value added over both the full and the short periods. One industry showed a smaller increase in production over the 
1949-1968 period and one showed almost as small an increase in value added by manufacturing over 1961-1968. (Value 
added by total activity is not considered here.) The full-period increase of 18.7 percent in production compares with 170.6 
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Production Labour 


Cotton Yarn & Cloth Mills 
Output per Worker 

Annual Rate of Change: 9.2% 
S: 11.8 R: .968 


Cotton Yarn & Cloth Mills 

Unit Labour Cost 

Annual Rate of Change: — 0.9% 
S: 9.2 R: .518 
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Cotton, Yarn & Cloth Mills 
Unit Residual Cost 

Annual Rate of Change: 2.1% 
S$: 9.2 R: .769 
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Total Labour 


Cotton, Yarn & Cloth Mills 
Output per Worker 

Annual Rate of Change: 8.0% 
S$: 12.3 R: .954 


Cotton Yarn & Cloth Mills 
Total Labour 
Unit Labour Cost 


Cotton Yarn & Cloth Mills 
Unit Residual Cost 

Annual Rate of Change: 1.9% 
S$: 13.6 R: .548 
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percent for all manufacturing (see Table 2). Over the same period value added by manufacturing increased by 30.3 percent, 
compared with 259.9 percent for all manufacturing. Over the short period production increased 6.6 percent compared with 
61.1 percent for all manufacturing and value added by manufacturing increased 13.0 percent compared with 71.0 percent. 
It is true that both production and value added had reached higher levels in 1964 and 1965 before levelling off (see Table 2), 
but even in these years the increases were greatly below average. 


The very small increases in output, combined with above average increases in labour productivity over the full period 
(discussed below) were responsible for a large reduction in both production worker and total employment between 1949 and 
1968. Reductions in labour productivity to below average rates of increase by 1961-1968 meant that employment did not fall 
nearly as much over the short period as it did over the full period. There were no other industries among those studied that 
showed such large reductions of both production worker and total employment. 


In 1968 production labour employment was only 52.0 percent of its 1949 level, compared with an increase between the 
same years of 27.2 percent for all manufacturing (see Table 3). Total labour employment, at 58.1 percent, decreased only 
slightly less, compared with an all-manufacturing increase of 32.8 percent. However, the reduction in employment was not 
as great between 1961 and 1968; production worker employment in 1968 was 82.0 percent of its 1961 level, while 
all-manufacturing employment increased 19.7 percent between those two years; total labour employment was 84.1 percent 
of the 1961 level, compared with a 29.8 percent increase for all manufacturing. 


In 1949 only one industry among those studied had a larger proportion of production labour to total employment. In 
this industry it was 91.6 percent (see Table 5). By 1968 there were four such industries and the proportion in this industry 
had dropped to 82.1 percent. The 1949 proportion was 13 percent greater than the 81.1 percent for all manufacturing and 
by 1968 the margin had dropped to six percent. However, in spite of the large reduction in the production worker proportion 
10.4 percent, compared with 4.2 percent for all manufacturing there were seven other industries where the percentage 
reduction was greater and there was one industry where it was the same. The annual trend rate of decline of -0.5 percent was 
Significantly greater than the negative trend rate of -0.1 percent for all manufacturing, but there were seven industries where 
the rate of reduction was even more. As indicated above, by 1968 the production labour proportion was still greater than 
average but by a smaller margin than in 1949. 


Compensation (annual wages or annual wages and salaries) per worker increased slightly less than average over the 
full period, and over the short period about the same as average for production labour and slightly more than average for total 
labour. In 1968 compensation per production worker was 124.4 percent greater than in 1949, compared with 161.5 percent 
in all manufacturing; the annual trend rate of increase was 7.0 percent compared with 7.2 percent. In 1968 compensation 
per worker for total labour was 138.7 percent higher, compared with 166.5 percent in all manufacturing, the annual trend rate 
of increase being 7.3 percent compared with 7.5 percent. Between 1961 and 1968 compensation per production worker 
increased 42.9 percent compared with the average of 43.9 percent, and at an annual trend rate of increase of 6.2 percent, 
compared with 6.3 percent, while for total labour the increase between the two years was 45.8 percent, in effect the same as 
the 45.9 percent for all manufacturing, and the annual trend rate of increase was 7.0 percent, somewhat more than the 6.3 
percent for all manufacturing. (Obviously, a trend rate is based on all year-to-year changes and not just the difference between 
the base and terminal years, which is why here and in many other situations the trend rate seems inconsistent with what the 
base-terminal year difference would suggest.) 


While annual wages per production worker increased 124.4 percent over the full period, average hourly earnings 
increased 138.8 percent and occupational wage rates 134.0 percent (see Table 9A). Between 1961 and 1968 the respective 
increases were 42.9, 45.0 and 42.0 percent. The reasons for differences in these increases are discussed in general terms in 
Chapter Six. 


Implicit (value-added) price increased less than average over the full period and somewhat more than average over the 
short period. In 1968 it was only 9.7 percent greater than in 1949, compared with an increase for all manufacturing of 33.0 
percent (see Table 12); the annual trend rate of increase was 0.4 percent, compared with 1.0 percent for all manufacturing. 
Between 1961 and 1968 implicit price increased 6.0 percent, in line with 6.2 percent for all manufacturing, but the annual 
trend rate of increase was 1.3 percent, compared with 0.9 percent for all manufacturing. With respect to value added by total 
activity, however, the short-period annual rate of increase of 1.4 percent was less than the average rate of increase of 1.7 
percent. Between 1961 and 1968 the industry selling price index, representing in large measure wholesale price changes, 
increased 8.3 percent, more than the implicit price (value-added, manufacturing) increase of 6.0 percent and the increase of 
5.0 percent with respect to value added by total activity. The consumer price index for cotton textiles indicates an increase 
of 17.6 percent in retail price over this period, which indicates a much greater price increase at the retail than at the wholesale 
or manufacturing levels. 


Output per worker, for both production and total labour, increased at significantly greater than average annual rates 


over the full period, but because of a downward reversal beginning in 1964, the 1968 indexes over 1949 are less than the trend 
rates would suggest; for the same reason the 1961-1968 trend rates are below average. 
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Output per production worker increased 128.1 percent between 1949 and 1968 and for total labour the increase was 
104.4 percent (see Table 17); the increases compare with 112.7 and 103.7 percent for all manufacturing. Over this period, 
the annual trend rates of increase for production and for total labour were 9.2 and 8.0 percent respectively, compared with 
5.9 and 5.8 percent for all manufacturing. The 1961-1968 increases were 30. 1 and 27.0 percent for production and total labour 
respectively, close to the increases of 34.6 and 24.1 percent in all manufacturing. But the annual trend rates of increase of 
2.5 and 2.2 percent are significantly less than the rates of 3.7 and 3.9 percent for all manufacturing. They are also much less 
than the full-period rates of 9.2 and 8.0 percent for the industry. Smaller annual improvements in labour productivity in the 
1960's compared with the 1950’s is a rather general pattern for most of the industries studied, but the slowing down was more 
pronounced in this industry. An inspection of the charts shows that for both production and total labour the big increase in 
output per worker took place during the years from 1956 to 1964: over this period output per production worker increased 
83.2 percent and for total labour it increased 82.0 percent, the increases before and after this period being much less. While 
the full-period rates of increase were above average and the short-period rates below average, they were not unusually above 
or below, several industries in each instance having lower and other industries higher rates than those in cotton yarn and cloth 
mills. 


Increases in compensation per worker fairly close to the average, coupled with better than average increases in output 
per worker over the full period, meant some reduction in unit labour cost; but a considerable reduction in the growth rate of 
labour productivity over the short period, along with worker compensation increasing at about the same rate as before, meant 
rising unit labour cost during these years. 


Unit labour cost for production labour in 1968 was 1.6 percent below its 1949 level, compared with an all-manufacturing 
increase of 23.0 percent (see Table 24). There was an annual trend rate of decline of -0.9 percent for 1949-1968 chiefly 
because of a downward trend between 1956 and 1964, the result of the increase over the same years in output per worker; 
this compares with an annual rate of increase in all manufacturing of 0.5 percent. With respect to total labour, unit labour 
cost in 1968 was 16.8 percent higher than in 1949. There was a sharp rise between 1964 and 1968 after several years of 
gradual decline. The trend rate of decline of -0.3 percent, with an R value of only .183, is without statistical significance, 
because it happens that a nonlinear trend is more appropriate in this instance, raising the R from .183 to the significant value 
of .855 (see Appendix C). Of course, with a nonlinear trend one cannot speak of an average annual rate of change which 
implies a straight-line trend. 


Over the short period unit labour cost moved up because of the increase between 1964 and 1968. The 1961-1968 
increases of 9.9 and 14.8 percent for production and for total labour respectively are not very different from the increases 
of 6.9 and 17.6 percent in all manufacturing, but the annual trend rates of increase of 3.2 and 4.2 percent for production and 
total labour are significantly higher than the all-manufacturing rates of 2.0 and 1.9 percent. It should be added that the 
short-period trends are statistically significant, with R values of .782 and .818. 


Unit residual cost increased more than average over the full period and decreased more than average over the short 
period. As with output per worker and unit labour cost, there was a sharp change in direction around 1964. Because of this 
reversal, the index for unit residual cost, with respect to production labour, was only 22.2 percent higher in 1968 than in 1949 
(see Table 28) in spite of an annual trend rate of increase of 2.1 percent over the full period. The 1968 index with respect to 
total labour was actually 0.3 percent less than in 1949 in spite of an annual trend rate of increase of 1.9 percent. These rates 
of 2.1 and 1.9 percent are higher than the all-manufacturing rates of izsrand 1-2 percent. 


With respect to production labour, unit residual cost increased 24.3 percent between 1958 and 1963, dropped 8.0 
percent in the following year and after a moderate increase, levelled off over the last three years. With respect to total labour, 
unit residual cost increased 50.6 percent between 1958 and 1963 and declined at a moderate but steady pace thereafter. It 
will be recalled that unit residual cost relative to production labour contains nonproduction labour as well as nonlabour cost 
elements, whereas unit residual cost relative to total labour contains only nonlabour cost. The fact that the measure relative 
to production labour showed a moderate rise over the 1964-1968 period while the measure relative to total labour moved 
downward indicates that nonlabour costs were falling while labour costs were rising. 


It can thus be understood why the annual trend rates shifted from rates of increase of 2.1 and 1.9 percent over the 
full period to rates of decrease of -0.6 and -2.3 percent over the short period, and why a greater rate of decline in the latter 
than the former. It also explains why unit residual cost in 1968, compared with 1961, was 1.7 percent higher with respect to 
production labour and 7.1 percent less with respect to total labour. The short-period downtrend in this industry compares with 
a situation of no net change in all manufacturing. The short-term rate relative to total labour and value added, total activity 
was -2.1 percent, compared with a rate of increase of 1.6 percent in all manufacturing. 


Concerning the 2.1 percent full-period annual trend rate for unit residual cost (production labour), 12 of the industries 
studied had lower rates of increase or rates of decrease; there were 11 such industries with respect to the rate of 1.9 percent 
relative to total labour. There were six industries in which the short-period trend in unit residual cost (production labour) 
showed a greater decline than the -0.6 percent in this industry, and there were four such industries with respect to the rate 
of -2.3 percent relative to total labour. (The measure related to total activity is not included here.) 
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The production labour share of value added moved down from 52.0 percent in 1949 to 44.9 percent in 1961 and then 
moved up somewhat to 46.6 percent. The result is a full-period annual trend rate of decline of -1.2 percent and a short-period 
upward trend rate of 1.7 percent. The full-period downtrend and the short-period uptrend are in line with that for all 
manufacturing but the rates for this industry are greater in each case. 


The total labour share moved down slightly from 59.4 percent in 1949 to 58.3 percent in 1961 and then moved up to 
63.2 percent by 1968. In spite of the higher value for 1968 than 1949, there was a full-period annual trend rate of decrease 
rather than increase. This is because of a substantial increase in the total labour share to 75.1 percent in 1953 from 59.4 
percent in 1949, followed by a rather steady drop to a low of 54.7 percent by 1963, after which it started to increase once more 
(see Table 34). These fluctuations in the labour share and, it follows, in the residual share, are greater than in most of the 
industries studied and are, of course, a result of the fluctuations in unit labour cost and unit residual cost each in relation 
to the other. (This discussion is limited to those measures of factor shares related to value added by manufacturing.) 


At 52.0 percent in 1949 and 46.6 percent in 1968, the production labour shares were significantly higher than the 
all-manufacturing shares of 36.8 and 34.0 percent for the same years. Similarly, the total labour shares of 59.4 and 63.2 
percent were higher than 48.6 and 47.8 percent for all manufacturing. Only one industry had a labour share as high as that 
for production labour, and it was virtually the same, and with respect to total labour, there were only two such industries. 
Cotton yarn and cloth mills continued to be relatively labour intensive. 


Because of the many changes in the factor shares over the whole time period, it is understandable that current-weighted 
computations of annual rates of change in the residual share are somewhat different from those that are base-weighted, 
which, as explained in Chapter Nine, are used in this study. The interested reader may obtain comparative data upon request 
from the Canada Department of Labour, Economics and Research Branch. 


The composition of implicit (value-added) price for cotton yarn and cloth mills is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1949-68" (-0.9 x 20) oe X .480) = 0.5 0.4 
Tot. lab., 1949-68" (-0.3 x .594) + (1.9 x .406) = 0.6 0.4 
Prod. lab., 1961-68" ie 4 x .449) + (-0.6 x EOL) et eee eS 
Tot. lab., 1961-68" (74.22 x .583) + (-2.3 x ai?) eel .Oy ft 
Tot. lab., 1961-68" ( 4.2 x 579) + (-2.1 x 421). = 200) Lee 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


Over the full period unit residual cost was the positive component of the implicit price increase, with unit labour cost 
being a negative component. If unit production labour cost had held constant instead of declining to the extent indicated, 
implicit price rise would have been 1.0 percent per year instead of 0.5 (referring to column A); with respect to total labour over 
the full period, in the absence of any change in unit labour cost, implicit price would have increased 0.8 percent per annum 
instead of 0.6 percent. On the other hand, the opposite situation applies in the more recent period; unit labour cost increased 
while unit residual cost decreased. If unit residual cost had not changed between 1961 and 1968 instead of moving down, 
the three implicit price increases (in descending order of the three equations) would have been 1.4, 2.4 and again 2.4 
percent. 


Synthetic textile mills 


Export and import trade are both important to this industry. Exports constituted 26.3 percent of the value of the 
industry’s production in 1965, according to data especially compiled on that year for this study, while imports represented 
27.8 percent of the value of total domestic market sales of the products of that industry (see Table 1). While some of the 
industry's output is sold to the consumer without further processing, more of it is supplied to manufacturers of clothing, 
upholstery and other commodities. 


Synthetic textile mills (Standard Industrial Classification code 201) are primarily engaged in manufacturing yarns, 
threads and broad woven goods of synthetic textile fibres, including glass fibres as well as the manufacture of goods from 
natural silk, as well as those engaged in the extrusion of synthetic textile filaments. Because of the rapid changes in the kinds 
of products manufactured, the components of the industry were fully revised with the introduction of the new S.1.C. in 1960. 
However, there is no problem of continuity of data based on the old and new industry classification once the adjustments are 
made that are described in Appendix A. 
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Production Labour 


Synthetic Textile Mills 

Output per Worker 

Annual Rate of Change: 10.6% 
S$: 12.5 R: .984 


Synthetic Textile Mills 

Unit Labour Cost 

Annual Rate of Change: — 2.0% 
S: 4.9 R: .893 


Synthetic Textiles 
Production Labour 
Unit Residual Cost 
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Total Labour 


Synthetic Textile Mills 

Output per Worker 

Annual Rate of Change: 10.3% 
B: 11.5 R: .984 


Synthetic Textile Mills 

Unit Labour Cost 

Annual Rate of Change: — 1.4% 
S: 4.6 R: .853 


Synthetic Textiles 
Total Labour 
Unit Residual Cost 
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Production increased much more than average over both the full and short periods, with only three of the industries 
studied showing greater increases in both periods, while one industry registered an almost identical increase in the short 
period. The increase of 305.8 percent between 1949 and 1968 is 79 percent greater than the 170.6 percent for all 
manufacturing and the 86.3 percent increase between 1961 and 1968 exceeds the all-manufacturing figure of 61.1 percent 
by 30 percent (see Table 2). The margin over the average, while still substantial, dropped considerably in the more recent 
years. While the industry’s production increased 79 percent more than average, the increase in value added, at 180.2 percent, 
was 31 percent less than the average of 259.9 percent. However, over the 1961-1968 period the industry's increase, at 67.8 
percent, almost matched that of all manufacturing at 71.0 percent. 


Production worker and total labour employment increased less than average over the full period, production worker 
employment increased more than average between 1961 and 1968 and for total labour the increase was in line with the 
average. The full-period increase in production worker employment was 11.1 percent, compared with 27.2 percent for all 
manufacturing, for total labour it was 23.9 percent, compared with 32.8 percent; over the short period production worker 
employment rose by 28.4 percent, compared with 19.7 percent in all manufacturing, and total labour employment by 29.2 
percent compared with 29.8 percent (see Table 3). There was a decline in the employment of production labour between 1949 
and 1958, amounting to 25 percent over this period, and a gradual increase thereafter to 1968, amounting to 47 percent. 
Between 1949 and 1958 total labour employment dropped about 14 percent and from 1958 to 1968 increased 44 percent. 


The proportion of production workers to total employment in the industry declined from 84.3 percent in 1949, slightly 
above the all-manufacturing proportion of 81.1 percent, to 75.6 percent in 1968, slightly less than 77.7 percent for all 
manufacturing. This is a 10.4 percent reduction in the proportion which showed a trend rate of decline of -0.3 percent. While 
these figures suggest that production labour was being displaced by nonproduction labour at a somewhat faster than average 
rate, the displacement was not as rapid as in many other industries, which can be seen in Table 5, and the proportions are 
just about in line with the average for all manufacturing. 


Compensation (annual wages, annual wages and salaries) per worker increased less than average for both production 
and total labour between 1949 and 1968 and at about the average in the short period. Over the full period compensation per 
production worker increased 126.5 percent, compared with 161.5 percent for all manufacturing, and at an annual trend rate 
of 5.0 percent, compared with 7.2 percent for all manufacturing. Over the full period the increases for total labour were 149.5 
percent compared with 166.5 percent for all manufacturing, and at an annual trend rate of 6.1 percent compared with 7.5 
percent. 


Between 1961 and 1968 compensation per production worker increased 47.0 percent, just a little more than the 43.9 
percent for all manufacturing, and the annual trend rate of increase, at 6.3 percent, was exactly the same. For total labour 
the 1961-1968 increase was 42.6 percent, just slightly less than the 45.9 percent for all manufacturing, and the annual trend 
rate, at 6.1 percent, was also slightly less than that for all manufacturing, at 6.3 percent. 


The full-period increase of 126.5 percent in annual wages per worker was matched by an identical increase in the index 
of occupational (hourly) wage rates, but the increase in average hourly earnings, at 157.6 percent, was significantly (25 
percent) greater (see Table 9A). Between 1961 and 1968, the increases were more in line with each other, with annual wages 
per worker increasing 47.0 percent, occupational wage rates slightly less, at 44.3 percent, and average hourly earnings slightly 
more, at 51.1 percent. The reasons for different increases in these different measures of labour income are set forth in general 
terms in Chapter Six. 


One difference between this industry and most of the others covered in this study is that the rate of increase in 
compensation per production worker was greater for the short period than over the full period, 6.3 compared to 5.0 percent, 
while for most of the industries and for all manufacturing, the rate was less in the short period. Similarly, the rate of increase 
with respect to total labour remained steady over both periods at 6.1 percent, while there was a reduction in most other cases, 
and for all manufacturing (see Table 11). 


Implicit (value-added) price moved down through both the full and short periods and at a greater rate in the more recent 
period. This, of course, is to be expected since value added increased so much less than physical output. In 1968 implicit price 
was 31.0 percent less than in 1949 and 9.9 percent less than in 1961, contrasting with increases of 33.0 and 6.2 percent for 
all manufacturing (see Table 12). The annual trend rate of change was -1.2 percent for 1949-1968 and -2.4 percent for 
1961-1968 compared with rates of increase of 1.0 and 0.9 percent for all manufacturing. One other industry had a rate of 
decrease over the full period as great as for synthetic textile mills but none, among the industries studied, showed a greater 
rate of decline; over the short period there was only one industry where implicit (value-added) price moved downward more 
rapidly, and this also applies to implicit price based on value added by total activity (see Table 16). 


Between 1961 and 1968, while implicit price declined 9.9 percent with respect to value added, manufacturing and 9.3 
percent related to value added, total activity, industry selling price declined somewhat less, at 6.9 percent. This may reflect 
higher costs of raw materials or of fuel and energy which are reflected in the industry selling price but not in value-added price. 
The consumer (retail) price index for synthetic textiles showed a 9.9 percent increase. All of the price increase to the consumer 
must be attributed to decisions and influences at the distribution and/or retail levels since retail price rose while price at the 
wholesale and manufacturing levels decreased. 
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Output per worker, for both production and total labour, increased substantially more than average over the full period 
and also more than average over the short period but by narrower margins. Between 1949 and 1968 there was an increase, 
with respect to production labour, of 265.1 percent, compared with 112.7 percent for all manufacturing, and, with respect to 
total labour, of 227.6 percent, compared with 103.7 percent for all manufacturing (see Table 17). Only two of the industries 
showed greater increases over this period. Between 1961 and 1968 the increase for production labour was 44.9 percent, 
compared with 34.6 percent for all manufacturing, and for total labour it was 44.2 percent, compared with 24.1 percent. 
During this period six other industries had increases that were as great or greater. 


The annual trend rate of increase in output per production worker over the full period was 10.6 percent, 80 percent 
greater than the rate of 5.9 percent for all manufacturing. The rate for total labour, at 10.3 percent, was also almost 80 
percent greater than the 5.8 percent all-manufacturing rate. Six industries had greater rates with respect to production labour 
and five industries with respect to total labour (see Table 19). The short-term annual trend rate for production labour, at 4.6 
percent, was almost 25 percent greater than the all-manufacturing rate of 3.7 percent, and it was exceeded by the rates for 
seven other industries (it was six for the full period). For total labour the rate was 4.4 percent, about 13 percent greater than 
the 3.9 percent for all manufacturing, and the industry's rate was exceeded in seven other industries and one had the same 
rate (compared with five for the full period). 


The high R values for both the full and short periods indicate a strong linear trend for production and total labour. 
However, as might be expected, there were some years of larger than normal increases, although an inspection of the charts 
reveals no important downward breaks in the steady rise of output per worker. Two spurts that might be mentioned occurred 
between 1958 and 1959 (16.5 percent) and 1967 and 1968 (18.6 percent) with respect to production labour and similarly for 
total labour in these years. 


Over the full period unit production labour cost declined 37.9 percent, compared with an increase in all manufacturing 
of 23.0 percent (see Table 24). This was the result of a lower than average increase in compensation per worker combined 
with a greater than average increase in output per worker. No other industry covered by this study experienced as large a 
reduction between 1949 and 1968. The annual trend rate of decline was -2.0 percent, compared with an all-manufacturing 
rate of increase of 0.5 percent. Only one industry had a greater rate of decrease for unit production labour cost over this time 
period (see Table 26). 


Over the short period there was a reverse from declining to increasing unit production labour cost. This resulted from 
an accelerated rate of increase in compensation per worker combined with a much reduced rate of increase in output per 
worker. However, the increase was less than average. Between 1961 and 1968 unit labour cost increased only slightly, by 1.4 
percent, compared with 6.9 percent for all manufacturing, while the annual trend rate of increase was 1.3 percent, less than 
the 2.0 percent for all manufacturing. The apparent contradiction of a slight increase between 1961 and 1968 in the face of 
a trend rate of increase of 1.3 percent per annum can be understood from an examination of the chart and the data in Table 
24. The low point in unit labour cost per production worker for the entire 1949-1968 period was 1962, which had a value about 
3.5 percent less than 1961, the base year for the short-period analysis, and the high point thereafter was reached in 1966 
when it was 13.5 percent greater than in 1962, which was then followed by lower values in 1967 and 1968, which is why the 
1968 value is not much greater than that for 1961. 


Unit labour cost with respect to total labour also declined over the full period but not as rapidly. The index in 1968 was 
23.8 percent less than in 1949, compared with a 37.9 percent drop for production labour; however, the reduction of 23.8 
percent contrasts with an increase in the same measure of 30.8 percent for all manufacturing. As with production labour, no 
other industry covered by this study had as large a reduction in unit labour cost over this period. The annual trend rate of 
decrease was -1.4 percent which, while not as great as the negative rate of -2.0 percent for production labour, is in contrast 
with a rate of increase of 0.7 percent for all manufacturing. As with production labour, only one industry registered a greater 
rate of decrease over the full period. 


Over the short period, unit total labour cost increased, as did unit production labour cost. The annual trend rate of 
increase was 1.4 percent, just about the same as the 1.3 percent for production labour, and less than the 1.9 percent for all 
manufacturing. The fact that unit labour cost in 1968 was almost the same as in 1961, in spite of an annual rate of increase 
of 1.4 percent, results from exactly the same kind of year-to-year changes within this period that are described above with 
respect to production labour. 


Unit residual cost declined over the full period but at a more moderate rate than unit labour cost. However, it moved 
downward much more rapidly during the short period when unit labour cost increased. Over the full period a nonlinear 
function more accurately indicates the movement of unit residual cost; the R values based on such a function are .884 and 
.888 with respect to production and total labour respectively instead of .351 and .312 when determined on the basis of a linear 
trend (see Appendix C). 


In 1968 unit residual cost with respect to production labour was 26.9 percent less than in 1949, which compares with 
an increase over this period for all manufacturing of 38.9 percent (see Table 28). No other industry covered by this study 
showed such a large reduction over the full period. Nor, with respect to total labour, did any other industry have as large a 
reduction as the 37.4 percent in synthetic textile mills, which is in contrast with an increase of 35.1 percent for all 
manufacturing. 
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There was little indication of a linear trend over the full period because of fluctuations that can be discerned from the 
charts and Table 28. With respect to production labour, there was an almost unbroken decline from 1949 to 1956, amounting 
to 33.2 percent and from 1956 to 1963 there was an unbroken move upward, amounting to 40.4 percent, followed by a decline 
of 22.1 percent between 1963 and 1968. Similar but even stronger fluctuations occurred with respect to total labour, as 
follows: from 1949 to 1956, down 48.2 percent, 1956 to 1964, up 73.2 percent, 1964 to 1968, down 30.2 percent. 


Over the short period the linear trend rates of decline of -4.3 and -5.2 percent with respect to production and total labour 
respectively, and value added, manufacturing, and of -5.3 percent with respect to total labour and value added, total activity, 
all had a good fit as indicated by the respective R values of .882, .858 and .863. However, because of the shift in direction 
in 1963 and 1964, described in the previous paragraph, the values in 1968 and not as much below 1961 as the negative annual 
trend rates for the period between those years would suggest. With respect to production labour, the 1968 index was 16.5 
percent less and with respect to total labour, 17.9 percent less than in 1961 (both relative to value added, 
manufacturing). 


Only one industry among those studied had a greater rate of decrease in unit residual cost with respect to production 
labour over the short period and, with respect to total labour, there were no such industries, but one had almost the same 
rate. With respect to total labour and value added by total activity, the rate of decline in synthetic textiles far exceeded the 
rates for the other industries showing a downward trend (see Table 31). 


Because of the nonlinear movement of unit residual cost through the full period with its implications for factor shares, 
it is not surprising that the full-period trend for changes in shares does not enjoy a good fit when expressed in linear terms. 
Thus, the full-period annual trend rates of -0.9 and -0.3 percent for the production and total labour shares respectively are 
not very significant statistically. 


What did happen is that the production labour share was 36.8 percent in 1949, was down to 29.4 percent by 1961 and 
up to 33.1 percent in 1968. As with unit residual cost, the annual trend rate of increase in the production labour share of 4.5 
percent over the short period showed a good fit (R = .878). The total labour share was 47.8 percent in 1949, up slightly at 
48.0 percent in 1961, and up much more to 52.7 percent in 1968. The total labour share of value added, manufacturing also 
increased at an annual trend rate of 4.5 percent and had a good fit (R = .846). These rates of increase of 4.5, 4.5 and 4.2 
percent are much greater than the comparable all-manufacturing rates of 1.1, 1.0 and 0.2 percent, and in each case only one 
industry among those studied had a higher rate of increase. 


The 1949 labour shares of 36.8 and 47.8 percent for production and total labour respectively were close to the 36.8 and 
48.6 percent for all manufacturing. In 1968 the production labour share, at 33.1 percent, was still close to the 34.0 percent 
for all manufacturing but the total labour share, at 52.7, had moved up relative to the all-manufacturing figure of 47.8 percent, 
which was more the case when total labour was related to value added by total activity in that the 1968 share was 54.0 percent 
in the industry and 46.1 percent in all manufacturing. With the shares in this industry so closely approximating those for all 
manufacturing, it follows that many of the industries studied were more labour intensive and others were less so. 


The strong fluctuations in factor shares mean that current-weighted computations of changes in the residual share can 
be expected to differ from the base-weighted computations used for our analysis. (The reasons for the differences are, it will 
be recalled, explained in Chapter Nine.) The interested reader may obtain comparative data upon request from the Canada 
Department of Labour, Economics and Research Branch. 


The composition of implicit (value-added) price for synthetic textile mills is as follows: 


Trend rate Base Trend rate Base Implicit 
unit labour labour unit resi- residual (value-added) 
cost weight dual cost weight price change 


Prod. lab., 1949-68" (-2.0 X .368) + (-0.8 X .632) = -1.2 -1.2 
Tot. lab. , 1949-68" (-1.4 X .478) + (-1.0 % One eae een ae lee 
Prod. lab., 1961-68" (GLe3 X .294) + (-4.3 X .706) = -2.7 -2.4 
Tot. lab., 1961-68" (aT A X .480) + (-5.2 X .520) = -2.0 -2.4 
Tot. lab., 1961-68” (1.4 x -495) +" (5.3 X .505) = -2.0 -2.2 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


Over the 1949-1968 period, while both unit cost series moved downward, which means that implicit price had to be 
declining, unit labour cost constituted the greater part of the price change. If unit labour cost had remained constant (that 
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is, the trend rate was zero), in each case implicit price would have declined at a rate of -0.5 percent instead of -1.2 percent. 
However, over the more recent period, while unit residual cost moved downward even more rapidly than over the full period, 
unit labour cost moved upward. In the first such instance, if unit labour cost had not changed, implicit price would have 
declined at a rate of -3.0 percent rather than -2.7 percent and in the second and third instances, at a rate of -2.7 percent 
instead of 2.0 percent.’® 


A study of productivity in synthetic textile mills appears in a report covering two other industries as well, published by 
the Dominion Bureau of Statistics in 1966, covering 1947 to 1961.'* Some aspects of this report have already been discussed 
at the conclusion of the section on breweries (see page 218) and what is said there applies in this instance as well. It might 
just be added that this and other studies of this nature by D.B.S., later Statistics Canada, examine the components of output 
and labour productivity in terms of some of the more important processes and products. For reasons explained in earlier parts 
of this study, it is not our purpose to examine the components of productivity change, as important as such an examination 
can be, but to treat productivity as an element in factor costs of production that are related to price change. Our report is 
more up-to-date now than the D.B.S. report just cited but aside from that, our study and those of D.B.S.-Statistics Canada, 
in examining different aspects of related phenomena, are similar. However, Statistics Canada is in no way responsible for this 
study, nor do they necessarily agree with us on all aspects of our methodology and conclusions. 


Clothing industries 


This industry!° experienced much below average increases in production and employment, below average increases in 
compensation per worker and output per worker, above average increases in unit labour cost, for the most part, above average 
increases in unit residual cost, and, as must follow, above average increases in implicit (value-added) price. 


Foreign trade is not of much importance to the industry. Based on estimates for 1965 (see Table 1), only 0.9 percent 
of the value of output was exported, while 5.3 percent of the value of total market sales of the products of the industry were 
imports. The importance of the industry to the domestic market and directly to the consumer is indicated by the fact that 7.6 
percent of the consumer price index is accounted for by men’s, women’s and children’s wear. 


The clothing industries covered in this study consist of all the industries in Major Group 7 (Clothing Industries) of the 
Standard Industrial Classification except the first one (custom tailoring shops). They comprise men’s clothing (S.I.C. code 
243), women’s clothing (S.1.C. code 244), children’s clothing (code 245), fur goods (code 246), hat and cap industry (code 247), 
foundation garments (code 248), and other clothing (code 249). Descriptions of the activities and principal products of each 
industry can be found on page 30 of the S.1.C. manual (cited previously). The introduction of the new S.1.C. in 1960 did not 
introduce any serious breaks in data in the component groups although adjustments, as described in Appendix A, were 
necessary to maintain continuity in some of the series. 


Only two of the industries studied had smaller increases in production between 1949 and 1968 but between 1961 and 
1968 there were five such industries. The full-period increase of 62.1 percent was 64 percent below the increase of 170.6 
percent for all manufacturing, and the short-period increase of 25.0 percent was 60 percent below the 61.1 percent for all 
manufacturing (see Table 2). During the period covered by this study, the industry did not improve its position relative to all 
manufacturing. 


The full-period increase in value added by manufacturing was also below average, but somewhat less than was the case 
with production; at 122.7 percent it was 53 percent less than the increase of 259.9 percent for all manufacturing. Over the 
more recent period (1961-1968) the increase for this industry moved closer to that for all manufacturing; at 58.5 percent it 
was 18 percent below the increase of 71.0 percent for all manufacturing. The increase over this period of value-added by total 
activity was, at 58.7 percent, 25 percent less than the 78.1 percent increase for manufacturing as a whole. While three of the 
industries studied had smaller increases between 1949 and 1968 in value-added by manufacturing, there were eight such 
industries for the period, 1961 to 1968. 


Employment of both production and of total labour increased much less than average over both periods. The production 
labour increase of 11.1 percent over the full period was 60 percent less than the 27.2 percent for all manufacturing (see Table 
3). However, many other industries among those studied registered either smaller increases or actual decreases in 
employment. One rather unusual feature of this industry is the increase through 1949 to 1968 in the proportion of production 
labour to total employment (see Table 5). The proportion, at 93.3 percent in 1968, was 8.6 percent greater than in 1949. Only 
three of the other industries studied showed an increase. The annual trend rate of increase of 0.5 percent was a strong one, 
indicated by the high R value (.89). In 1949 the production labour proportion at 85.9 percent, was somewhat higher than the 
all-manufacturing proportion of 81.1 percent, but by 1968 the proportion of 93.3 percent was not only 20 percent greater than 
that for all manufacturing but was the highest for any of the industries. 


Over the full period compensation (annual wages, annual wages and salaries) per worker increased considerably less 


than average and while the 1961-1968 percentage increases were more in line with those in all manufacturing, the annual 
trend rates of change were still below average. 
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Production Labour 


Clothing Industries 

Output per Worker 

Annual Rate of Change: 2.4% 
S$: 2.9 R: .981 


Clothing Industries 

Unit Labour Cost 

Annual Rate of Change: 2.2% 
S: 5.9 R: .908 


Clothing Industries 

Unit Residual Cost 

Annual Rate of Change: 1.1% 
S: 8.9 R: .795 
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Total Labour 


Clothing Industries 

Output Per Worker 

Annual Rate of Change: 3.2% 
S: 2.7, R: .990 


Clothing Industries 

Unit Labour Cost 

Annual Rate of Change: 1.4% 
S: 4.3 R: .881 


Clothing Industries 

Unit Residual Cost 

Annual Rate of Change: 2.2% 
S: 8.0 R: .823 
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Production labour compensation per worker in the industry in 1968 was 119.5 percent greater than in 1949 but this 
fell 26 percent behind the increase of 161.5 percent for all manufacturing (see Table 9A). The annual trend rate of increase, 
at 6.0 percent, was 17 percent less than the rate of 7.2 percent for all manufacturing. Only two of the industries studied had 
lower rates of increase (see Table 11). Between 1961 and 1968 there was an increase of 45.1 percent, slightly more than the 
43.9 percent for all manufacturing, while the annual rate of increase, at 6.1 percent, was slightly less than the rate for all 
manufacturing of 6.3 percent. 


Total labour compensation per worker increased 113.2 percent between 1949 and 1968, which was 32 percent less than 
the 166.5 percent increase in all manufacturing. The annual trend rate of increase over the full period, at 5.6 percent, was 
25 percent less than the 7.5 percent for all manufacturing. Only one industry had a lower rate and one other had an identical 
rate. There was a 41.4 percent increase between 1961 and 1968, slightly less than the 45.9 percent for all manufacturing, 
and the annual trend rate, at 5.7 percent, was slightly higher than the 5.6 percent for the full period, in contrast with a reduced 
rate for production labour, but it fell almost ten percent behind the rate for all manufacturing while the gap for production 
labour only was greater, at 25 percent. Eight industries had lower trend rates of increase and one industry had an identical 
rate (see Table 11). 


Annual wages per worker and occupational wage rates increased to an almost identical extent between 1949 and 1968, 
119.5 percent for the former and 119.1 percent for the latter, while average hourly earnings increased slightly more at 127.6 
percent (see Table 9A). Between 1961 and 1968 annual wages and annual hourly earnings increased to almost the same 
extent, by 45.2 percent and 44.2 percent respectively, while occupational wage rates increased somewhat less, at 35.7 
percent. 


Implicit (value-added) price in 1968 was 37.3 percent higher than in 1949, an increase that was close to the 33.0 percent 
for all manufacturing (see Table 12). However, the annual trend rate, at 1.8 percent, was notably higher than the 1.0 percent 
for all manufacturing. The higher trend rate for this industry, compared with a similar 1949-1968 percentage increase, arises 
from the fact that the rise in all manufacturing followed a rather smooth upward trend, while most of the increase in the 
clothing industries occurred between 1961 and 1968. The all-manufacturing index in 1961 was 25.2 percent above that for 
1949 while the index for this industry was only 8.3 percent higher. Then, between 1961 and 1968 implicit price moved up 26.8 
percent, compared with only 6.2 percent for all manufacturing. The short-period annual trend rate of increase was 4.5 percent, 
much higher than the full-period rate of 1.8 percent and the rate for the same period for all manufacturing of 0.9 percent. 
Only one industry had a greater short-period annual rate of increase. Implicit price in relation to value added by total activity 
performed much the same as the measure related to value added, manufacturing. 


There is no industry selling price index for clothing industries as such which can be compared with the implicit price 
indexes just discussed. Indeed, such an index is available only for men's clothing, and it would be inaccurate and misleading 
to compare the implicit price trend for the whole group of industries with the industry selling price movement for only one 
component industry. However, there is a consumer (retail) price index for clothing, which increased 21.1 percent between 1961 
and 1968, compared with an implicit price increase of 26.8 percent relative to value added by manufacturing activity and 
virtually the same, 26.9 percent relative to value added by total activity. Part of the higher price of the industry's output at 
the manufacturing level must have been absorbed at the wholesale and/or retail levels or lower costs of raw materials or fuel 
and energy offset some of the rise in implicit price. 


Output per worker increased less than average over both the full and short periods and the annual trend rates of 
increase were much more below average over the more recent period. In most manufacturing industries the rate was lower 
for 1961-1968 than for 1949-1968, but the difference was more pronounced in this industry. However, if differences between 
base and terminal years are considered, the contrast with all manufacturing is not the same. 


The increase of 45.9 percent in output per production worker between 1949 and 1968 was 60 percent less than the 
increase of 112.7 percent in all manufacturing, while the increase of 12.3 percent between 1961 and 1968 was 65 percent 
below that of 34.6 percent for all manufacturing (see Table 17). When the increases are measured in relation to total labour, 
the 1949-1968 increase of 58.4 percent was 44 percent below the 103.7 percent for all manufacturing while the 1961-1968 
increase of 19.5 percent was only 19 percent less than the rise of 24.1 percent in all manufacturing. 


The annual trend rate of increase over the full period was 2.4 percent for production labour, about 60 percent below 
the all-manufacturing rate of 5.9 percent; the rate for total labour was 3.2 percent, 45 percent less than that for the whole 
of manufacturing, these differences being almost identical with the differences between 1949 and 1968 described above. The 
short-period trend rate of increase of 0.9 percent per annum for production labour was 76 percent less than the 3.7 percent 
for all manufacturing, compared with a difference of 65 percent in the respective increases between 1961 and 1968. With 
respect to total labour, the annual rate of 1.6 percent was 59 percent less than the 3.9 percent for all manufacturing, 
compared with a difference of only 19 percent in the respective increases between 1961 and 1968. 


Analysis based on 1968 relative to 1961, having in mind a sudden jump in productivity between 1967 and 1968, 


naturally produces a different impression from that based on trend rates where all the year-to-year increases through the 
period are taken more fully into account. 
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The fact that output per worker for total labour increased at an annual rate over the full period one-third faster than 
the rate for production labour only (3.2 compared with 2.4 percent, both rates highly significant statistically) contrasts with 
a slightly lower rate of increase for total, compared with production labour in all manufacturing. While in all manufacturing, 
as in this industry, the increase for total labour exceeded that for production labour, the difference was much greater in this 
industry. Over the full period the annual rate of increase for total labour exceeded that for production labour in only six 
industries covered in this study; over the short period the number of such industries was ten (see Table 19). Over the full 
period lower rates of increase in output per worker for both production and for total labour than those in the clothing industry 
were found in only three industries; over the short period there was only one such industry with respect to production labour 
and two others that had the same rate, while for total labour three industries had lower rates of increase. 


Unit labour cost increased much more than average in this industry over both the full and short periods. This is a result 
of the lower than average increases in labour productivity combined with increases in compensation per worker that, while 
less than average, were not as much so as the increases in productivity. (This is understandable enough; long-term forces of 
the labour market make for greater uniformity in long-run wage increases among industries, while differences in technology, 
capital investment, industrial organization, etc. make for greater interindustry variations in productivity.) 


The contrast between this industry and all manufacturing is much less when increases between 1949 and 1968 and 
1961 and 1968 are compared, rather than annual trend rates. Between 1949 and 1968 unit labour cost with respect to 
production labour increased 50.5 percent, or 120 percent more than the 23.0 percent increase for all manufacturing (see Table 
24). Over the same period the increase for total labour was much less; at 34.6 percent, it was only 12 percent greater than 
the 30.8 percent for all manufacturing. Between 1961 and 1968 unit production labour cost increased 29.2 percent, or some 
323 percent more than the all-manufacturing increase of only 6.9 percent, while the increase for total labour of 18.3 percent 
was almost identical with the 17.6 percent increase for all manufacturing, being only four percent greater. For total labour 
the increases over both periods were virtually the same as in all manufacturing, but in strong contrast, there was a 
considerable difference with respect to production labour, which widened greatly in the short period. 


The full-period annual trend rate of increase at 2.2 percent for production labour was 4.4 times as great as the 0.5 
percent for all manufacturing and the rate for total labour, at 1.4 percent, was twice the 0.7 percent for all manufacturing. 
The difference between the trend rates for this industry and all manufacturing narrowed in the short period for production 
labour but remained about the same for total labour. The rate of 3.5 percent for production labour was 1.75 times greater 
than the 2.0 percent for all manufacturing, a drop from a difference of more than four times over the full period. The rate of 
3.7 percent for total labour was almost twice the rate of 1.9 percent for all manufacturing, the same difference as over the 
full period. 


The full-period rate of increase in unit labour cost for production labour, at 2.2 percent, was more than 50 percent 
greater than the rate for total labour, whereas in all manufacturing the rate for total labour was greater than that for 
production labour. For the short period the situation in this industry was once again reversed from that in all manufacturing; 
the rate for production labour, at 3.5 percent, was slightly less than the 3.7 percent for total labour. 


In only three of the industries studied did unit labour cost for production labour increase over the full period at a faster 
rate than in this one, and in six industries in the case of total labour; for the short period there were four such industries with 
respect to production labour and five for total labour. 


Unit residual cost rose even more than unit labour cost over both periods with respect to both production and total 
labour and (with one exception that is noted in the next sentence) more than the comparable rates for all manufacturing. The 
full-period increase in unit residual cost with respect to production labour was 27.1 percent, considerably less than the 
increase of 38.9 percent in all manufacturing (see Table 28). The annual trend rate, at 1.1 percent, was also less than the 
1.3 percent for all manufacturing. But when total labour is taken into account, the increase was not only greater than for 
production labour only but higher than for all manufacturing. Between 1949 and 1968 there was an increase of 41.5 percent, 
somewhat higher than the 35.1 percent for all manufacturing; but the notable difference is in the annual trend rate of increase 
which, at 2.2 percent, was double the 1.1 percent relative to production labour, and close to twice the rate of 1.2 percent for 
all manufacturing. 


Since nonproduction labour is included in the measures related to total labour, the best distinction between increase 
in labour and nonlabour cost is through the measures related to total labour. The annual trend rate of increase, relative to 
total labour, over the full period was 1.4 percent in unit labour cost and 2.2 percent in unit residual cost. In other words, 
nonlabour cost was increasing more than labour cost. 


Unit residual, like unit labour cost, had higher rates of increase in this industry over the more recent, short period. An 
acceleration of unit labour cost in the recent period was the case for all manufacturing as well but the rate of change in unit 
residual cost shifted to a position of no net change; with respect to both production and total labour, the computed linear trend 
rates had no statistical significance. This stands out against marked increases in the clothing industries. 
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Between 1961 and 1968 unit residual cost with respect to production labour increased 25.0 percent, compared with only 
5.7 percent in all manufacturing. The annual trend rate of increase was 5.3 percent compared with only 1.1 percent over the 
full period. The annual trend rate is greater than would be suggested by the percentage difference between 1961 and 1968 
values, because of larger year-to-year increases from 1966 to 1968 than occurred between 1961 and 1965 (see the chart for 
unit residual cost, production labour, and Table 28). 


With respect to total labour, unit residual cost increased 40.5 percent over the short period, which is consistent with 
the annual trend rate of increase of 5.0 percent; the upward trend followed a smoother path than that with respect to 
production labour, described in the preceding paragraph. The 40.5 percent increase between 1961 and 1968 compares with 
a 1.2 percent decrease for all manufacturing. 


While ten of the industries studied had higher rates of increase in unit residual cost with respect to production labour 
over the full period, there were only two such industries in the short period; with respect to total labour, there were five such 
industries in the full period and three in the short period. It should also be pointed out that over the full period the measure 
related to total labour increased more than that related to production labour; however, over the short period, the measure 
related to production labour had the greater increase because unit labour cost with respect to total labour increased more 
than that for production labour, meaning that nonproduction labour cost was rising more than that for production labour. 
Because unit residual cost relative to production labour still contains nonproduction labour cost (but not that for production 
labour) and it was increasing faster than unit residual cost relative to total labour (containing only nonlabour cost), it follows 
that nonproduction labour cost was increasing not only more than production labour cost but also more than nonlabour 
cost. 


This industry experienced higher than average increases in costs and implicit price, although it must be emphasized, 
as it has been throughout this study, that without systematic research into all relevant factors, it does not necessarily mean 
that the price was pushed up by costs. 


The labour and residual shares of value added were quite stable over the years covered by this study. The production 
labour share was 44.2 percent in 1949, 47.6 percent in 1961, 48.4 percent in 1968. This indicates a steady but quite moderate 
rise, which happens to be at an annual trend rate of increase of 0.4 percent (the steadiness of the rise indicated by the R value 
of .854). The labour share was at its maximum in 1968 and the minimum in 1949, also indications of a steady rise, but the 
difference, at 9.5 percent, is the smallest for any of the industries studied and compares with 16.1 percent for all 
manufacturing and an average of 51.3 percent for the industries studied (see Table 38A). The short-period annual trend rate 
of increase of 0.2 percent differed little from the full-period rate. 


This was one of the most labour-intensive industries among those studied. The 1949 production labour share of 44.2 
percent was exceeded in only four industries and another industry showed the same labour share, while only three industries 
had larger total labour shares than the 58.9 percent in this industry in 1949. The 44.2 and 58.9 percent compare with 36.8 
and 48.6 percent in all manufacturing. 


Contrary to production labour, the total labour share did decline, but very slightly, between 1949 and 1968, and, in fact, 
only in 1966 and in 1968 itself was the labour share smaller than in 1949. As with production labour, the share held 
comparatively steady through the whole period, the difference of 8.4 percent between the minimum and maximum values 
being the second smallest of that for any of the industries and much less than the difference of 14.6 percent for all 
manufacturing and an average difference of 40.1 percent for the industries studied (see Table 38B). While the apparent 
1961-1968 decline in the production labour share is illusory, the annual trend rate of decline of -0.5 percent for total labour 
over this period does reflect a more definite downtrend with the 1968 value some seven percent (and four percentage points) 
less than in 1949 (see Table 34, column B). 


The total labour share of value added by total activity was somewhat larger than the share related to value added, 
manufacturing in both 1961 and 1968, and it decreased somewhat more quickly (see Summary Table). 


The composition of implicit (value-added) price for the clothing industries is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1949-68” (232 x 442) + liad x .558) = 1.6 1.8 
Tot. lab., 1949-68” (1.4 x .589) + (252 % e411) ieee elas 
Prod. lab., 1961-68" (30 x .476) + es: x (Oe eemade ALS 
Tot. lab., 1961-68" GRY: x .618) + (55 0 eaax 382) se Aa 45 
Tot. lab., 1961-68” Cia x .629) + (6000 ax 3/1)” (= 4.65 456 
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x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


In the first equation unit labour cost is clearly the major component of implicit price change because, while the weight 
is somewhat smaller than that for unit residual cost, the rate of increase is double that for unit residual cost. Sixty percent 
of the implicit price change consists of the unit production labour cost factor. In the second equation, the residual labour 
elements are more even, but residual is the principal element, accounting for 53 percent of implicit price change. In the third 
equation residual is the major element, constituting 63 percent of implicit price change, in the fourth equation labour is slightly 
larger than the residual at 54 percent, and in the final equation the two are almost even, with unit labour cost constituting 
51 percent. 


Furniture and fixtures 


Export markets have not been important to this industry nor has import competition; at least, not on the basis of data 
on 1965 prepared for this study (see Table 1). In that year exports accounted for only 1.6 percent of the value of the industry’s 
output and imports only 5.3 percent of the value of total market sales. While much of the industry’s output supplies the needs 
of commercial organizations, institutions, government and the like, furniture accounts for 1.9 percent of the consumer price 
index. 


The furniture and fixture industries (which for simplicity’s sake are herein called an industry) constitute major group 
9 of the Standard Industrial Classification and consist of: the household furniture industry (S.1.C. code 261) which, in addition 
to the manufacture of all kinds of household furniture and materials, includes upholstery, cabinet-making and furniture 
repairing shops; the office furniture industry (S.1.C. code 264) consisting of the manufacture of office furniture such as desks, 
chairs, tables, filing cabinets of all kinds and all materials; other furniture industries (S.I.C. code 266) including the 
manufacture of store furniture and fixtures, public building and professional furniture and fixtures of all kinds and materials, 
as well as the manufacture of mattresses and springs; and the electric lamp and shade industry (S.1.C. code 268), consisting 
of the manufacture of electric table and floor lamps and shades of all types and materials (but electrical fixtures are not 
included here). (The establishments coded to the industries just described must have the operations described as their 
primary activity; otherwise, they are coded according to where they belong in terms of their primary activity.) 


The introduction of the new S.1.C. in 1960 meant some regrouping of the components described above. Electric lamps 
and shades had been part of miscellaneous industries, not elsewhere specified which were in turn part of miscellaneous 
manufacturing industries, while furniture repair had, under the 1948 S.1.C., been part of ‘other goods not elsewhere classified.’ 
However, continuity of data on the old and new classifications has been possible through the adjustments described in 
Appendix A. 


This industry had slightly greater than average increases in production and value added over both the full (1949-1968) 
and short (1961-1968) periods, greater than average increases in production worker employment over both periods as well 
as for total labour employment over the full period, and an average increase for total labour over the short period; slightly lower 
than average increases in annual compensation per worker over both periods, slightly lower than average increases in output 
per worker over the full period and slightly greater than average over the short period. Unit labour cost increases were mostly 
below average, while unit residual cost and implicit (value-added) price increases were all greater than average. There was 
a definite reduction in the labour share of value added for both kinds of labour and over both time periods. 


Between 1949 and 1968 production increased 186.1 percent, about one-tenth more than the 170.6 percent for all 
manufacturing, and between 1961 and 1968 the increase of 66.8 percent was again about one-tenth more than the 61.1 
percent for all manufacturing (see Table 2). The full-period increase of 286.1 percent in value added by manufacturing was 
just ten percent greater than the increase of 259.9 percent for all manufacturing, while the increase of 88.4 percent over the 
short period had widened the margin to almost 25 percent over the 71.0 percent increase for all manufacturing. Over the short 
period value added by total activity increased 87.8 percent, compared with 78.1 percent in all manufacturing. 


Production worker employment increased 44.7 percent between 1949 and 1968, which was almost two-thirds greater 
than the comparable increase of 27.2 percent in all manufacturing; such employment increased 31.3 percent between 1961 
and 1968 or 59 percent more than the 19.7 percent for all manufacturing (see Table 3). Over the full period the employment 
of total labour increased 49.1 percent, or 50 percent more than the 32.8 percent in all manufacturing, but over the short period 
the increase in this industry, at 29.4 percent, was virtually the same as the 29.8 percent for all manufacturing. Between 1949 
and 1968 the production worker proportion of total employment declined slightly, from 84.8 to 82.3 percent, but a significant 
trend towards the employment of relatively less production labour was not apparent (see Table 5). 


Compensation (i.e. annual wages) per production worker increased 142.8 percent over the full period, or 12 percent less 
than the all manufacturing increase of 161.5 percent; over the short period the increase was closer to the average, 41.7 
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Production Labour 


Furniture & Fixtures 

Output per Worker 

Annual Rate of Change: 5.0% 
S$: 4.1 R: .990 


Furniture & Fixtures 

Unit Labour Cost 

Annual Rate of Change: 0.9% 
S$: 3.1 R: .855 


Furniture & Fixtures 

Unit Residual Cost 

Annual Rate of Change: 2.2% 
S$: 3.6 R: .964 
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Total Labour 


Furniture & Fixtures 

Output Per Worker 

Annual Rate of Change: 4.9% 
S: 5.2 R: .983 


Furniture & Fixtures 

Unit Labour Cost 

Annual Rate of Change: 0.9% 
S: 3.9 R: .817 


Furniture & Fixtures 

Unit Residual Cost 

Annual Rate of Change: 2.7% 
S: 5.4 R: .944 
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percent, or five percent less than the 43.9 percent for all manufacturing (see Table 9A). The annual trend rate of increase 
for the full period, at 6.7 percent, was seven percent below the 7.2 percent for all manufacturing, and for the short period, 
at 5.8 percent, was eight percent below the 6.3 percent for all manufacturing. 


For total labour the full-period and short-period increases in compensation (i.e. annual wages and salaries) were almost 
identical with those for production labour only. The full-period increase was 142.1 percent, or 15 percent less than the 166.5 
percent increase in all manufacturing, and the short-period increase of 40.0 percent was 13 percent less than the 45.9 percent 
increase in all manufacturing (see Table 9B). The full-period annual trend rate of increase, at 6.7 percent (the same as for 
production labour), was 11 percent below the 7.5 percent for all manufacturing. The short-period rate of 5.7 percent (very 
slightly less than the 5.8 percent for production labour only) was not quite ten percent below the rate of 6.3 percent for all 
manufacturing. 


For production labour annual wages per worker, average hourly earnings, and occupational (hourly) wage rates all 
increased by about the same amount both over the full and short periods. The increases between 1949 and 1968 were 142.8, 
138.3 and 137.9 percent, and between 1961 and 1968 they were 41.7, 40.4 and 43.1 percent (see Table 9A). 


Implicit (value-added) price increased by more than average over both the full and short periods. While the difference 
between 1949 and 1968 was 34.9 percent, or close to the difference of 33.0 percent for all manufacturing (see Table 12), the 
annual trend rate of increase, at 1.5 percent, was 50 percent greater than the comparable rate of 1.0 percent for all 
manufacturing. Between 1961 and 1968 there was an increase of 13.0 percent in this industry, or twice the increase of 6.2 
percent for all manufacturing, while the annual trend rate of increase of 2.2 percent was almost 1 1/2 times the rate for all 
manufacturing. While the same rate of 2.2 percent also applied relative to value added by total activity, it was only about 
one-third greater than the 1.7 percent for all manufacturing. While the increases for this industry are above average, many 
of the industries studied had larger increases; over the full period, six industries had greater annual trend rates of increase, 
there were nine such industries over the short period with respect to value added by manufacturing and by total activity, and 
with respect to the latter, there was one other industry with the same rate of increase (see Table 16). 


Between 1961 and 1968 while the implicit price indexes increased 13.0 and 12.5 percent with respect to value added 
by manufacturing and by total activity respectively, the industry selling price index increased by a similar 12.2 percent. The 
consumer (retail) price index for furniture increased over the same period by 20.3 percent but such an increase cannot be 
compared with the implicit (value-added) price changes, mentioned above, which apply to many industries in addition to the 
manufacture of household furniture. 


While increases in output per worker were less than average over the full period and greater than average over the short 
period, like almost everything about this industry, they were not exceptionally so. The increase in output per production worker 
between 1949 and 1968 of 97.7 percent was 13 percent less than the increase of 112.7 percent for all manufacturing (see 
Table 17). The annual trend rate of increase, at 5.0 percent, was 15 percent less than the rate of 5.9 percent for all 
manufacturing. Between 1961 and 1968 there was an increase of 27.0 percent, 22 percent less than the increase of 34.6 
percent for all manufacturing; however, the annual trend rate of increase, at 3.8 percent, was slightly greater than the 3.7 
percent for all manufacturing. (The fact that the year-to-year increases from 1961 to 1964 followed almost exactly the 
long-term trend - see chart - while the increases from 1965 to 1968 all exceeded that trend explain the higher trend rate than 
is suggested by the difference between 1961 and 1968.) Over the full period 16 of the industries covered by this study had 
larger annual rates of increase, while over the short period the number of such industries was nine. 


Output per worker with respect to total labour increased 91.9 percent between 1949 and 1968, about 11 percent less 
than the 103.7 percent increase for all manufacturing. The annual trend rate of increase was 4.9 percent, almost 15 percent 
below the all manufacturing rate of 5.8 percent. Between 1961 and 1968 the increase was 28.9 percent, about 20 percent 
greater than the increase of 24.1 percent for all manufacturing. The annual trend rate of increase was 4.2 percent, or about 
eight percent greater than the rate for all manufacturing. Over the full period 14 industries had greater rates of increase, while 
over the short period the number of such industries was nine. 


The rates of increase in labour productivity were smaller for the short period than for the full period, which was so in 
most of the industries studied. However, in the short period they were higher than the rates for all manufacturing, while they 
were lower over the full period, indicating greater stability in growth of labour productivity in this industry. It should also be 
pointed out that while the rate of increase was slightly less over the full period for total than for production labour, over the 
short period, it was somewhat greater than that for production labour only. 


Unit labour cost often follows the reverse pattern of output per worker, which is to be expected since the less labour 
productivity increases the more unit labour cost must increase, assuming the same rate of change in compensation per worker 
in either case. In this industry output per worker increased somewhat less than average over the full period and unit labour 
cost rather more than average; over the short period output per worker increased rather more than average and unit labour 
cost rather less than average. 
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With respect to production labour unit labour cost increased 22.8 percent between 1949 and 1968, virtually identical 
with the 23.0 percent increase for all manufacturing. The annual trend rate of increase was, however, at 0.9 percent, almost 
double the rate of 0.5 for all manufacturing. The trend rate is higher than the 1949-1968 difference would suggest because 
of more substantial increases in the 1950's (contributing to the high rate) followed by some years of slower change and larger 
increases once more in the last four years (see chart and Table 24). Between 1961 and 1968 the increase was 11.6 percent, 
more than two-thirds greater than the increase of 6.9 percent for all manufacturing. The annual trend rate of increase was 
1.6 percent, almost double the full-period rate, but 20 percent less than the rate for all manufacturing. Unit labour cost 
increased more for most manufacturing industries in the short period but the increase was not as marked in furniture and 
fixtures. 


Unit cost with respect to total labour increased 26.2 percent between 1949 and 1968, about 15 percent less than the 
30.8 percent for all manufacturing. The annual trend rate of increase, at 0.9 percent (the same as for production labour), was 
about one-third greater than the rate of 0.7 percent for all manufacturing. The trend rate is much less than would be expected 
from the 1949-1968 difference and this is because of a rather steady rise from 1950 to 1960, followed by a marked drop in 
1961 and little net change until 1966, followed by sizeable increases in 1967 and 1968 (see chart and Table 24). Between 1961 
and 1968 there was an increase of 8.7 percent, only half of the increase of 17.6 percent for all manufacturing, and the annual 
trend rate of increase of 1.1 percent was just a little more than one-half the rate of 1.9 percent for all manufacturing. 


With respect to production labour, five industries showed greater full-period rates of increase in unit labour cost and 
two had the same rate of increase as furniture and fixtures; for the short period ten industries had larger increases and one 
had the same rate. For total labour over the full period there were seven such industries and 15 over the short period. 


Unit residual cost increases were larger than unit labour cost over both periods and with respect to both categories of 
labour. The increase between 1949 and 1968 with respect to production labour was 46.7 percent, 20 percent greater than the 
increase of 38.9 percent in all manufacturing, while the annual trend rate of increase of 2.2 percent was almost 70 percent 
greater than the 1.3 percent for all manufacturing. The trend rate is much greater than would be suggested by the 1949-1968 
percentage increase because of fluctuations in the year-to-year changes (see the chart and Table 28). Between 1961 and 1968 
the increase was 14.1 percent, which was 2 1/2 times greater than the increase of 5.8 percent in all manufacturing, while the 
annual trend rate of increase, at 2.6 percent, was almost 20 percent greater than the rate for the full period and compares 
with a situation of no net change in all manufacturing. 


Related to total labour, unit residual cost increased only slightly more between 1949 and 1968 than the increase related 
to production labour only, 49.7 percent compared with 46.7 percent, but 40 percent more than the increase of 35.1 percent 
for all manufacturing. The annual trend rate of increase, at 2.7 percent, was 2 1/4 times greater than the rate of 1.2 percent 
for all manufacturing. Between 1961 and 1968 there was an increase of 19.6 percent, compared with a reduction of 1.2 
percent for all manufacturing, and the annual trend rate of increase was 3.9 percent while in all manufacturing there was no 
net change over the period. Also with respect to total labour, but based on value added by total activity rather than by 
manufacturing activity, there was an increase of 18.3 percent between 1961 and 1968, compared with 5.0 percent for all 
manufacturing, and a slightly lower annual trend rate of increase of 3.6 percent, compared, however, with a rate of increase 
for all manufacturing of 1.6 percent rather than one of no net change, as noted above. 


Over the full period the rates of increase in unit residual cost were quite high compared with most industries. Relative 
to production labour and over the full period, only three industries had greater rates and one had the same, while in relation 
to total labour and also over the full period, there were only two such industries. Over the short period the increases were not 
so high relatively (even though they were higher, absolutely); with respect to production labour, nine industries had higher 
rates, and there were six such industries in the case of total labour and value added by manufacturing and seven industries 
in the case of total labour and value added by total activity (see Table 31). 


The labour share of value added declined over both the full and short periods for both production and for total labour. 
The production labour share dropped from 49.1 percent in 1949 to 45.2 percent in 1961 and to 44.7 percent in 1968, a total 
drop of 4.4 percentage points, or 9.0 percent. The total labour share moved down from 62.6 percent in 1949 to 60.9 percent 
in 1961 to 58.6 percent in 1968, a reduction of 4.0 percentage points or 6.4 percent. The total labour share related to value 
added by total rather than manufacturing activity moved down from 58.9 percent in 1961 to 56.9 percent in 1968. For both 
production and total labour, the annual trend rate of decrease was the same for the full period, at -0.5 percent, which was 
also the rate for production labour over the short period while the total labour share (related to both kinds of value added) 
decreased more quickly at -0.9 percent. 


Furniture and fixtures was one of the more labour intensive industries among those studied. The 1949 production labour 
share of 49.1 percent was one-third higher than the 36.8 percent for all manufacturing and only two of the industries studied 
had larger shares; the 1949 total labour share, at 62.6 percent, was highest of all and almost one-third higher than the 48.6 
percent for all manufacturing. The 1961 share for production labour, at 45.2 percent, continued to be one-third higher than 
the share in that year for all manufacturing of 33.8 percent, but six industries now showed larger shares compared with two 
previously. The 1961 share for total labour relative to value added by manufacturing, at 60.9 percent, was two-fifths greater 
than the 43.2 percent for all manufacturing, while the share relative to value added by total activity, at 58.9 percent, was 
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one-third greater than the 44.3 percent for all manufacturing. Five industries in each case showed larger total labour shares 
in 1961. 


The composition of implicit (value-added) price for the furniture and fixtures industries is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1949-68" (0.9 x e491) «Fe (222 X £509) ee 91 6a vies 
Tot. lab., 1949-68" (0.9 x .626) + (2.7 X 1374) = AORN S15 
Prod. lab., 1961-68" (1.6 x -452) + (2.6 x '548 aie B25 eee 252 
Tot. lab., 1961-68" (Al X .609) + (3.9 X SOL) PPRSe 262M k2I2 
Tot. lab., 1961-68" (het X 3589) 4°36 x AV1) S209 242 


x - related to value added manufacturing 

y -— related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


Clearly, the major part of the increase was in every case unit residual cost. In the first equation unit residual cost is 
70 percent of the implicit price change (the product of 2.2 x .509 as a percentage of 1.6), and the percentages for the following 
four equations are 63, 68, 69 and 70. 


Saw and planing mills 


Export trade has been of great importance in this industry and imports are not insignificant. This is indicated by 
estimates made for 1965 (see Table 1); exports accounted for 50.1 percent of the value of the industry’s production and 
imports accounted for 10.1 percent of the value of total market sales of the products of the industry. Little of the industry's 
output is supplied directly to the consumer but the industry is, of course, an important source of raw materials to the 
construction industry, especially residential construction, and to furniture manufacturers, among others. 


Saw and planing mills consist of sawmills (Standard Industrial Classification code 251) covering sawing of rough 
lumber, spool wood, lath and other mill products such as shingles, including mills that dress rough lumber on the sawmill 
premises but excluding pulpwood barking mills that are included in pulp and paper mills; also included are sash and door and 
planing mills (S.1.C. code 254) which are establishments primarily engaged in manufacturing dressed lumber, sash, door and 
window frames, interior woodwork, moulding and hardwood flooring as well as the manufacture of precut or prefabricated 
wooden buildings or panels for buildings and the manufacture of laminated rafters, roof trusses and beams. Establishments 
primarily engaged in producing plywood or veneer are classified under veneer and plywood mills (S.1.C. code 252) that are not 
included in this study because of problems of continuity in statistical data if they were included. 


While introduction of the revised S.I.C. in 1960 meant some reorganization of the components of the industries 
comprising this group, continuity of data has been made possible by the adjustments described in Appendix A. 


One of the first observations that must be made about this industry is that, except for output per worker, there are no 
linear trends over the full period. The computed linear trend rates for implicit (value-added) price, unit labour cost and unit 
residual cost are not statistically significant. However, for the more recent 1961-1968 period the trend rates are significant. 
Some nonlinear trends have been computed, which are discussed where appropriate. 


Production increased less than average over both the full and short periods, by 106.5 percent between 1949 and 1968, 
38 percent less than the 170.6 percent increase for all manufacturing, and between 1961 and 1968 by 45.2 percent, 26 
percent less than the 61.1 percent for all manufacturing (see Table 2). Value added increased less than average over the full 
period and more than average over the short period. From 1949 to 1968 the increase was 200.2 percent, 23 percent less than 
the 259.9 percent increase for all manufacturing, while the increase between 1961 and 1968 was 111.4 percent, 37 percent 
more than the 71.0 percent for all manufacturing. Value added by total activity increased 103.8 percent, or 33 percent more 
than the 78.1 percent for all manufacturing. 


Employment of both production and total labour was less in 1968 than in 1949, only 1.6 percent less for production 
labour but 9.1 percent less for total labour, compared with 27.2 and 32.8 percent increases in all manufacturing (see Table 
3). However, over the more recent (1961-1968) period employment increased, moving up by 13.4 percent for production 
labour, which was still 32 percent below the 19.7 percent in all manufacturing, and increasing 6.3 percent for total labour, 
which was 79 percent less than the rise of 29.8 percent in all manufacturing. 
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Production Labour 


Saw & Planing Mills 

Output per Worker 

Annual Rate of Change: 7.8% 
S: 8.5 R: .979 


Saw & Planing Mills 

Unit Labour Cost 

Annual Rate of Change: 0.2% 
S: 7.1 R: .176 


Saw & Planing Mills 
Production Labour 
Unit Residual Cost 
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Total Labour 


Saw & Planing Mills 

Output per Worker 

Annual Rate of Change: 9.6% 
S: 11.6 R: .973 


Saw & Planing Mills 

Unit Labour Cost 

Annual Rate of Changes:- 0.0% 
S:7.5 R: .021 


Saw & Planing Mills 
Total Labour 
Unit Residual Cost 
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This is one of the few industries among those studied where the proportion of production labour to total labour 
employment increased between 1949 and 1968. The 1968 proportion was 86.8 percent, 8.2 percent greater than the 80.2 
percent in 1949. The increase, at an annual rate of 0.5 percent, followed a steady, statistically significant trend (R =.83; see 
Table 5). This is one of four industries showing an increasing production labour proportion although in two of the other 
industries the trend was of dubious statistical significance. The production labour proportion in 1968, at 86.8 percent, was 
11.7 percent above the 77.7 percent for all manufacturing and only two industries showed larger proportions. 


Compensation (annual wages, annual wages and salaries) per worker increased more than average in saw and planing 
mills. Between 1949 and 1968 annual wages per production worker rose 175.8 percent, nine percent more than the 161.5 
percent in all manufacturing (see Table 9A), with the annual trend rate of increase of 8.5 percent, some 18 percent greater 
than the 7.2 percent in all manufacturing. Between 1961 and 1968 the increase for production labour was 54.2 percent which 
was 23 percent more than the 43.9 percent in all manufacturing, with the annual trend rate of increase of 7.5 percent 
exceeding the 6.3 percent rate in all manufacturing to about the same extent as over the full period, by 19 percent, compared 
with 18 percent. 


For total labour annual wages and salaries per worker were 192.4 percent greater in 1968 than 1949, exceeding the 
166.5 percent in all manufacturing by about 16 percent. The annual trend rate of increase was 9.6 percent, 28 percent greater 
than the 7.5 percent in all manufacturing. Between 1961 and 1968 the increase was 55.0 percent, some 20 percent greater 
than the increase of 45.9 percent in all manufacturing, while the annual trend rate of increase at 7.8 percent exceeded the 
6.3 percent in all manufacturing by 24 percent. 


These rates of increase in compensation per worker are among the highest for the industries studied. Four industries 
had higher rates of increase for production labour over the full period, there were only two such industries with respect to total 
labour; for the short period there was only one such industry in each instance, (see Table 11). 


In the case of production labour the increase between 1949 and 1968 of almost 175.8 percent was just about matched 
by the increase of 171.8 percent in average hourly earnings but occupational wage rates increased somewhat less, at 153.7 
percent. However, between 1961 and 1968 occupational wage rates increased 49.9 percent, not far behind the 54.2 percent 
in annual wages per worker, while average hourly earnings increased the least, at 43.4 percent (see Table 9A). The reasons 
for differences in these measures of labour compensation are explained in general terms in Chapter Six. 


Implicit (value-added) price was 45.3 percent higher in 1968 than in 1949 and 45.6 percent higher than in 1961, 
suggesting that all of the increase took place between 1961 and 1968. This is indicated by the annual trend rate of increase 
of 5.8 percent for the 1961-1968 period and a situation of no net change for 1949-1968, demonstrated by the fact that the 
trend rate computed for the full period is not statistically significant; the R value is only .093; but the R value for the 1961-1968 
trend at .724 is significant. (For a discussion of tests of significance, see Appendix C.) 


Analysis of the indexes in Table 12 reveals the erratic nature of implicit price movements in this industry. In 1955 
implicit price was 15.7 percent higher than in 1949 and by 1961 was down to a little less than the 1949 value; in 1965 the 
index had the same value as in 1961, but in the following three years it increased 45.6 percent, most of the increase occurring 
between 1967 and 1968. Even in the 1949-1961 period it was not a case of a steady rise to a peak in 1955 and an equally 
steady decline through to 1961, which might suggest some kind of cycle; instead there were increases in 1950 and 1951, 
decreases in the next three years, then an increase to the 1955 peak, decreases the next two years, followed by an increase 
and then three decreases to 1961. Obviously there was no trend over those years. While an upward trend between 1961 and 
1968 is visible from Table 12 and attested to by the significant R value, the trend is weakened by the downward break in 1964 
and 1965. Our analysis of price change must concentrate on the 1961-1968 period aside from making the observation that 
between 1949 and 1961 there was no net change. 


The implicit price change of 45.6 percent between 1961 and 1968 was more than seven times the increase of 6.2 percent 
for all manufacturing and was the largest increase over the time period for any of the industries studied. Considering the 
erratic nature of implicit price movements in this industry, it would be unwise to draw too much significance from this. If the 
increases were measured between 1961 and 1967, for example, a different picture would be drawn. Between 1961 and 1968 
the industry selling price index for sawmills and planing mills increased 40.3 percent, somewhat less than the 45.6 percent 
for implicit (value-added) price; on the other hand, between 1961 and 1967 industry selling price rose 20.0 percent, or almost 
twice as much as the 10.6 percent rise in implicit price. 


Notwithstanding the considerable variation from year to year in implicit price behaviour, we must not overlook the 
Statistically significant annual trend rate of increase of 5.8 percent over the short period which is very much greater than the 
rate of increase of 0.9 percent for all manufacturing. It is, indeed, the highest rate for any of the industries studied (see Table 
16). While the annual trend rate over the same period, relative to value added by total activity, at 5.3 percent, is not quite 
so much in excess of the average rate, which is 1.7 percent, it is still the highest rate shown. 


Output per worker did exhibit a strong linear trend through the entire 1949-1968 period, in contrast with trends 
computed for the other measures. That the trends are strong and statistically significant is demonstrated by the high R values 
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relative to output per worker (production labour, total labour) of .978 and .973 for the full period and .814 and .863 for the 
short period. 


Between 1949 and 1968 output per production worker increased 109.8 percent, slightly less than the 112.7 percent for 
all manufacturing (see Table 17). However, the annual trend rate of increase over the full period was 7.8 percent, one-third 
greater than the rate of 5.9 percent for all manufacturing. The apparent inconsistency between the modest increase, as 
measured by 1968 relative to 1949, and the more substantial trend rate of increase arises from the fact that the growth in 
productivity mostly took place between 1952 and 1958 (up 32.8 percent) and 1959 and 1964 (up 42.6 percent), while there 
was a net increase between 1964 and 1968 of only 0.9 percent (see chart and Table 17). Thus, for 1961-1968, virtually all of 
the increase took place in the first three years, which explains the even smaller increase over this period relative to all 
manufacturing than that obtained for the full period; over this short period the increase was 28.2 percent, almost 20 percent 
less than the increase of 34.6 percent for all manufacturing. It also explains why the annual trend rate of increase was much 
lower, at 2.2 percent, down from the 7.8 percent for the full period. While the full-period rate was above average, the 
short-period rate was 40 percent below the 3.7 percent for all manufacturing. However, the full-period rate was not 
exceptionally above average (ten industries had higher rates) nor the short-period rate exceptionally below average (five 
industries had lower rates; see Table 19). 


For total labour, performance of output per worker was much the same as for production labour except that the 
increases were rather larger. This is principally because of a somewhat stronger and more consistent uptrend from 1956 
through to 1965, (an increase of 77.4 percent; see chart and Table 17). Between 1949 and 1968 output per worker increased 
127.1 percent, about 23 percent more than the 103.7 percent for all manufacturing. The annual trend rate of increase was 
9.6 percent, compared with 7.8 percent for production labour, and almost two-thirds greater than the rate of 5.8 percent for 
all manufacturing (the margin was one-third for the production worker measure). There was an increase of 36.6 percent 
between 1961 and 1968, some 50 percent greater than the 24.1 percent for all manufacturing. The annual trend rate of 
increase for this short period was 3.0 percent, still somewhat higher than the rate for production labour only, but 23 percent 
less than the rate of 3.9 percent for all manufacturing (compared with a production labour rate of increase that was 40 percent 
less). As with production labour, the full-period rate was not exceptionally above average (six industries had higher rates) or 
the short-period rate exceptionally below average (nine industries had lower rates; see Table 19). 


Care must be exercised in assessing the significance of labour productivity trends in this industry through 1961-1968. 
As pointed out already and as illustrated by the charts, there was a substantial rise in the early years, followed by a levelling 
off in the last four years. Such differences mean that short-term projections of labour productivity are likely to be 
unreliable. 


The lack of any clear linear trend for both unit labour and unit residual cost over the full period makes analysis of the 
full period almost meaningless. (The reader can see on the summary table of statistics the low R values in these instances. ) 
Nonlinear trends have been computed for both unit labour and unit residual cost that have a much better fit; they are shown 
in Appendix C and those for unit labour cost are depicted on charts accompanying this section. Significant linear trends have 
been discerned for the short period for both measures of unit cost; therefore, the following analysis concentrates on the short 
period. 


Unit production labour cost increased 20.3 percent between 1961 and 1968, considerably more than the 6.9 percent 
increase for all manufacturing (see Table 24), and the annual trend rate of increase of 4.5 percent was 2 1/4 times the rate 
of 2.0 percent for all manufacturing. Only three of the industries studied had a higher rate of increase (see Table 26). For total 
labour the increase was 13.5 percent over this period, or 23 percent less than the 17.6 percent in all manufacturing. However, 
the annual trend rate of increase of 4.0 percent, while a little less than the 4.5 percent for production labour only, was still 
more than twice the rate of 1.9 percent for all manufacturing. As with production labour, only three industries had higher rates 
of increase. 


While unit labour cost increased more than average over the recent 1961-1968 period, the rise in unit residual cost was 
even greater. With respect to both production and total labour, the annual trend rates of increase in this industry were higher 
than for any other industry studied (see Table 31). Between 1961 and 1968 the measure related to production labour rose 
70.1 percent compared with only 5.8 percent for all manufacturing (see Table 28). The annual trend rate of increase of 6.7 
percent compares with a situation of no net change in all manufacturing. The contrast with other industries is even more 
pronounced in the case of the measure related to total labour. In this industry there was an increase between 1961 and 1968 
of 97.1 percent while for all manufacturing there was a reduction of 1.2 percent. The annual trend rate of 7.6 percent is higher 
than the 6.7 percent related to production labour only and is in contrast with an annual rate of decline of -0.1 percent for all 
manufacturing. Similar observations can be applied to the measure of unit residual cost increase relative to total labour and 
value added by total rather than manufacturing activity. 


The lack of any trend upwards or downwards in the 1950's in unit labour and unit residual cost, a broken trend in the 
1960's in unit labour cost (downward until 1964, then upward), and erratic movements in the 1960's in unit residual cost 
combined to produce no definite trend towards an increased or decreased labour share. This is demonstrated by the low R 
values for the annual trend rates of change (see summary table). The production labour share was 45.1 percent in 1949, 49.3 


263 


percent in 1961 and 40.8 percent in 1968; its lowest value was in fact in 1968, but the highest, at 49.4 percent, was in 1960. 
Indicative of the vagaries of the labour share is the fact that while it was at its lowest in 1968, two of the highest values were 
for the two immediately preceding years and there was a 16 percent drop between 1967 and 1968. The performance of the 
total labour share was similar (see Table 34), although a falling share seems to be evident in spite of the fluctuations. 


While there is little evidence of any trend, it does not mean that the labour share remained constant; rather, it was 
unstable, shifting up and down. If the shares in this industry in 1949 for production and total labour are compared with those 
for the other industries studied, it appears to have been one of the more labour intensive industries, for production labour 
the share being exceeded in only three industries and the same in another, but relatively less intensive for total labour with 
seven industries having a larger share. The production labour share was, in 1949, about 23 percent larger than that in all 
manufacturing, the total labour share about 12 percent greater. However, because of the instability mentioned above, a 
comparison for other years might produce a different result. 


Because of the absence of a statistically significant trend in implicit (value-added) price over the full period, its 
composition for saw and planing mills is given only for the 1961-1968 period, as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
B 
Prod. lab., 1961-68" (4.5 X vA03 Joppa Ge7 x OU, =e Oe Os 
Tot. lab., 1961-68" (4.0 x .617) + (7.6 x 1383)06=".564) 2528 
Tot. lab., 1961-68” (4.0 x 1652) yrs ee X [378)ue Sosy ons 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


These equations understate somewhat the rate of change in implicit price because the values in column A, which are 
the results of the equations, are for the first two equations, less than those in columm B which are trend rates computed by 
least squares from the actual annual values. (This point is discussed further following the equations in the section dealing with 
slaughtering and meat processors.) Nevertheless, it is reasonable to conclude that unit residual cost is the major component 
of implicit price change in the first equation, constituting 61 percent; the factors are more evenly matched in the other two 
equations, unit residual cost accounting for 54 and 52 percent. Since nonproduction labour is part of unit residual cost relative 
to production labour, the conclusion is that when all labour is included in the one unit cost measure and all nonlabour in the 
other measure, the two have been about even as components of price change; this is because, while the residual weight is 
slightly less than 40 percent and the labour weight slightly more than 60 percent, unit residual cost was increasing twice as 
fast as unit labour cost. 


Pulp and Paper mills 


This has been and is one of the country’s most important export industries, with exports accounting for 67.9 percent 
of industry output in 1965, according to estimates prepared for this study (see Table 1). The industry has not been faced with 
very much import competition except for certain special product lines, especially fine paper; in 1965 imports accounted for 
8.7 percent of the value of total market sales, but the percentage may have increased in more recent years. Most of the output 
meant for domestic use is supplied to other industries for further processing, as in printing and publishing, or in the 
manufacture of paper boxes and bags (which are mostly supplied to other industries for use as containers of their output). 


Pulp and paper mills (Standard Industrial Classification code 271) includes pulp mills producing chemical or mechanical 
wood pulp, combined pulp and paper mills and paper mills manufacturing newsprint, book and writing paper, kraft paper, 
paperboard and insulation board; also mills engaged in producing barked or rossed pulpwood; however, establishments 
engaged in manufacturing converted paper and paperboard products are classified elsewhere. The introduction of a new 
Standard Industrial Classification in 1960 did not cause any problems with continuity of data under the old and new 
classifications. Whatever adjustments were necessary for maintenance of continuity are described in Appendix A. 


Increases in this industry in both production and value added were much below average. Production increased 78.9 
percent between 1949 and 1968, 54 percent less than the 170.6 percent for all manufacturing, while the 20.5 percent increase 
between 1961 and 1968 was 66 percent less than the 61.1 percent for all manufacturing (see Table 2). Only four industries, 
among those studied, registered smaller increases over both the full and the short periods. Value added increased 154.8 
percent over the full period, 40 percent less than the 259.9 percent increase for all manufacturing, while the increase was 28.6 
percent over the short period, 60 percent less than the 71.0 percent for all manufacturing. Four industries had smaller 
increases over the full period and only two industries over the short period. The performance of value added by total activity 
over the short period was much the same as that of value added by manufacturing activity. 
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Production Labour 


Pulp & Paper Mills 

Output per Worker 

Annual Rate of Change: 1.5% 
S: 4.1 R: .904 


Pulp & Paper Mills 

Unit Labour Cost 

Annual Rate of Change: 3.7% 
S: 8.6 R: .939 


Pulp & Paper Mills 

Unit Residual Cost 

Annual Rate of Change: 0.5% 
S: 10.6 R: .315 
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Total Labour 


Pulp & Paper Mills 

Output per Worker 

Annual Rate of Change: 1.1% 
S: 3.7 R: .869 


Pulp & Paper Mills 

Unit Labour Cost 

Annval Rate of Change: 3.4% 
S$: 8.9 R: .927 


Pulp & Paper Mills 

Unit Residual Cost 

Annual Rate of Change: 0.2% 
S$: 10.9 R: .122 
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Employment of both production and total labour increased somewhat more than average over the full period and less 
than average over the more recent, short period. Between 1949 and 1968 the employment of production labour went up 37.3 
percent, which is 37 percent more than the all-manufacturing rise of 27.2 percent; over the same period total labour 
employment rose 45.3 percent, 38 percent more than the rise of 32.8 percent for all manufacturing (see Table 3). Over the 
more recent period (1961-1968) there was an increase of 12.9 percent in production labour employment, one-third less than 
the 19.7 percent in all manufacturing, and of 15.2 percent in total labour, slightly better than one-half the 29.8 percent in all 
manufacturing. Over the full period the production labour share of total employment dropped 5.6 percent, from 84.2 to 79.5 
percent, with an annual trend rate of decrease of -0.3 percent, of high statistical significance (see Table 5). The proportion 
for production labour of 79.5 percent was slightly higher than the 77.7 percent in all manufacturing. 


Compensation (annual wages, annual wages and salaries) per worker increased less than average over the full period 
and alittle more than average over the short period. There was an increase of 154.3 percent in compensation per production 
worker between 1949 and 1968, 4.5 percent below the increase of 161.5 percent in all manufacturing (see Tables 9A, 9B). 
The annual trend rate of increase for production labour was 6.5 percent, about ten percent less than the rate of 7.2 percent 
for all manufacturing, while the rate for total labour was 5.4 percent, 28 percent less than the rate in all manufacturing. 


Between 1961 and 1968 compensation per production worker increased 42.8 percent, or about as much as the 43.9 
percent in all manufacturing, with the more substantial year-to-year increases from 1965 to 1968 bringing about an annual 
trend rate of increase of 6.7 percent, a little higher than the 6.3 percent in all manufacturing. Over the same period total labour 
compensation per worker moved up 41.4 percent, somewhat less than the 45.9 percent in all manufacturing, while the annual 
trend rate of increase was 6.6 percent, somewhat more than the 6.3 percent in all manufacturing. 


Over the full period annual wages per worker increased less than average hourly earnings or occupational wage rates 
in the industry, the increases being respectively 154.3, 189.4 and 176.0 percent, but between 1961 and 1968 there was virtual 
uniformity, the increases being 42.8, 40.4 and 40.0 percent (see Table 9A). Reasons for differences in the increases in these 
different measures of production worker income are set forth in general terms in Chapter Six. 


Implicit (value-added) price in this industry followed an erratic pattern marked by sudden increases and decreases and 
many years of little change. Between 1949 and 1951 there was a rise of 39.1 percent, followed by a reduction of 12.2 percent 
the next year and a change of only 5.7 percent over the years 1952 to 1960 inclusive, with a more substantial rise of 10.7 
percent over the next two years, a rise of only 2.9 percent from 1962 to 1967, and a drop of 3.1 percent in the final year (see 
Table 12). The increases were large when they took place and spaced in such a way (1949-1951 and 1960-1962), with few 
reductions in the other years, that they produced a statistically significant annual trend rate of increase over the full period 
of 1.3 percent. However, the 42.4 percent difference between 1949 and 1968 suggests a greater annual rate of increase than 
actually occurred because of the behaviour described above. Furthermore, because there was virtually no change from 1962 
to 1968, the annual trend rate of increase of 0.2 percent for the short period is of little statistical significance. The conclusion 
is that there was a significant upward trend in implicit price in the 1950’s and virtual stability (that is, no net change) in the 
1960's. 


The increase in implicit (value-added) price between 1949 and 1968 of 42.4 percent was 28 percent greater than the 
33.0 percent in all manufacturing (see Table 12), just as the annual trend rate of increase of 1.3 percent was 30 percent 
greater than the rate of 1.0 percent in all manufacturing. Eight of the industries studied had greater rates of increase over 
the full period (see Table 16). Because of the nature of the situation in the more recent period, a comparison of implicit price 
change with other industries must be made in a rather different way. At an annual trend rate of increase of 0.2 percent, 
implicit price (relative to value added, manufacturing and value added, total activity) in this industry was closer to no change 
than in any other industry studied; the jump between 1961 and 1962 (which actually started a year earlier but is not part of 
the time period under consideration) sufficiently affected the average fit of the actual to the trend values to produce a lower 
R value than for any other industry for the 1961-1968 period. 


Between 1961 and 1968 there was an increase of 6.7 percent in implicit price relative to value added, manufacturing, 
and of 6.6 percent in implicit price relative to value added, total activity, chiefly because of the rise between 1961 and 1962. 
Over the same years the industry selling price index increased somewhat more, at 10.1 percent. The difference must be 
explained by rising costs of raw materials and other inputs or in wholesale costs not included in value added and thus not 
part of value-added price. 


Labour productivity increased far less than average in this industry over both the full and short periods and with respect 
to both production and total labour. Between 1949 and 1968 the increase for production labour was 30.3 percent, 73 percent 
below the increase of 112.7 percent in all manufacturing (see Table 17); the annual trend rate of increase was 1.5 percent, 
75 percent less than the rate of 5.9 percent in all manufacturing. Only one industry among those studied had a lower rate 
(see Table 19). For total labour the increase over the full period of 23.1 percent was 78 percent less than the increase of 103.7 
percent in all manufacturing; the annual trend rate of increase was 1.1 percent, 81 percent less than the rate of 5.8 percent 
in all manufacturing. Only one of the industries in our study had a lower rate of increase. 
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Increases were no closer to the average in the short period. For production labour there was an increase of 6.7 percent, 
81 percent less than the 34.6 percent in all manufacturing; the annual trend rate of increase of 0.9 percent was 76 percent 
below the average rate of 3.7 percent. Only one industry had a lower rate and two others had the same rate. For total labour 
the increase was 4.6 percent, 81 percent less than the 24.1 percent in all manufacturing; the annual trend rate of increase 
of 0.8 percent was 79 percent below the rate of 3.9 percent in all manufacturing. Only one industry had a lower rate and it 
was in fact a rate of decrease. Over both periods the increase in output per worker was somewhat less for total labour than 
it was for production labour only. 


Just as output per worker increased much less than average, so - as might be expected - unit labour cost increased much 
more than average. Because of a general acceleration of unit labour cost in most manufacturing industries in the 1960's, this 
industry’s margin over the average was less for the more recent period. 


Between 1949 and 1968 unit labour cost for production workers increased 95.2 percent, or more than four times the 
increase of 23.0 percent in all manufacturing (see Table 24). The annual trend rate of increase of 3.7 percent was almost 7 
1/2 times the rate of 0.5 percent in all manufacturing. Only one industry among those studied had a higher rate (see Table 
26). For total labour over the full period the increase was 93.9 percent, more than three times the 30.8 percent in all 
manufacturing; the annual trend rate of increase was 3.4 percent, close to five times as much as the 0.7 percent in all 
manufacturing. Only one industry had a higher rate and one other had the same. 


Between 1961 and 1968 unit labour cost for production labour rose 33.8 percent, almost five times the increase of 6.9 
percent in all manufacturing; the annual trend rate of increase was 5.5 percent, 2 3/4 times the rate of 2.0 percent in all 
manufacturing. No other industry had as high a rate of increase. For total labour the increase between the two years was 35.2 
percent, twice the increase of 17.6 percent in all manufacturing; the annual trend rate of increase was 5.6 percent, almost 
three times the rate of 1.9 percent in all manufacturing. Only one industry had a greater rate of increase (see Table 26). 


The rates of increase were higher for the more recent period which, as mentioned above, was the general pattern, and 
they were not markedly different for production compared to total labour. 


Unit residual cost followed an erratic path through the 1950's, reaching a peak in 1964, followed by a steady decline 
thereafter. This is clearly visible from the charts and can be followed in detail in Table 28. The result is trend rates for the 
full period that are statistically without significance and short-period rates that are significant. (It happens that a nonlinear 
function has been found that fits the movements over the full period much better and raises the R values from .315 and .122 
to .629 and .621 respectively; see Appendix C). For this reason there is no point in comparing the full-period measures for this 
industry with those for other industries. It can be concluded that for the full period unit residual cost was a rather insignificant 
component of implicit (value-added) price change. Since this is not so for the short period, an analysis of this time period is 
in order. 


Between 1961 and 1968 unit residual cost with respect to production labour in pulp and paper mills declined 6.2 
percent, while there was an increase of 5.8 percent in all manufacturing (see Table 28); there was an annual trend rate of 
decline of -1.7 percent compared with no net change in all manufacturing. Only three industries showed greater rates of 
decline (see Table 31). With respect to total labour and value added by manufacturing, there was a decrease over these years 
of 12.2 percent, compared with a decrease of 1.2 percent in all manufacturing; the annual trend rate of decline was -2.6 
percent, compared with no net change in all manufacturing. Two industries had greater negative rates and one had the same 
rate. With respect to total labour and value added, total activity, the reduction in unit residual cost was 12.0 percent compared 
with a 5.0 percent increase in all manufacturing; the annual trend rate of decline was -2.9 percent, compared with a rate of 
increase of 1.6 percent in all manufacturing. Only one industry had a greater rate of decline. 


Inasmuch as unit labour cost consistently increased and unit residual cost either held steady or decreased, while 
implicit (value-added) price increased moderately in the 1950’s and levelled off after 1962, it is to be expected that the labour 
share of value added would increase. 


The production labour share moved up from 29.5 percent in 1949 to 32.3 percent in 1961 to 40.4 percent in 1968. This 
constituted an annual trend rate of increase of 1.7 percent for the full period and 5.3 percent for the short period. The rates 
compare with a rate of decrease of -0.4 percent over the full period and a rate of increase of 1.1 percent for the short period 
in all manufacturing. In no other industries were the rates of increase as high (see Table 36). The total labour share moved 
up from 37.2 percent in 1949 to 40.0 percent in 1961 to 50.7 percent in 1968, constituting annual trend rates of increase of 
1.8 percent for the full period and 5.3 percent for the short period, compared with a rate of decrease of -0.2 percent and an 
increase of 1.0 percent for all manufacturing. Only one industry had a higher rate of increase for the full period and there were 
no such industries for the short period. 


The industry moved from being somewhat less labour intensive than average in 1949 to more than average by 1968. 
While the industry's production labour share in 1949 of 29.5 percent was significantly less than the 36.8 percent for all 
manufacturing, the figure of 40.4 percent in 1968 was just as significantly greater than the 34.0 percent for all manufacturing. 
The total labour share for the industry was 37.2 percent in 1949 compared with 48.6 percent for all manufacturing and was 
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up to 50.7 percent in 1968, compared with 47.8 percent for all manufacturing. The 1968 margin over all manufacturing was 
not as great for total labour as for production labour. (This analysis has not included the total labour share of value added 
by total activity, but it is similar to that for total labour relative to value added, manufacturing.) 


The composition of implicit (value-added) price for pulp and paper mills is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
Prod. lab., 1949-68" (357, x 6299). > C025 x (705) eee Lee lS 
Tot. lab., 1949-68" (3.4 x eo72)) 44 U2 x 628) = 1.4 17.4 
Prod. lab., 1961-68" (S25 x 9325) + (=157 x "677) -="0°6" 0-2 
Tot. lab., 1961-68" (5.6 x .400) + (-2.6 x fOO0) = Ur7 0.2 
Tot. lab., 1961-68" (526 Xx .396) + (-2.9 Xx FOO4) = = Or oar es 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


It must first be pointed out that the difference between the values produced by these equations and those obtained by 
least squares analysis of actual changes (see Table 16) largely result from the weak statistical significance (i.e. the poor trend 
fit) for short-period implicit price change and the equally weak significance of the full-period trend rates for unit residual cost. 
The lack of any strong trend in unit residual cost over the full period means that unit labour cost is the principal component 
of the price change; 78 percent in the first equation, 90 percent in the second. Over the short period the conflicting trends 
in unit labour and unit residual cost, increases in the former, decreases in the latter, tended to cancel each other out, 
producing little net change in implicit price. 


In the same report that includes sections on synthetic textile mills and breweries the Dominion Bureau of Statistics (now 
Statistics Canada) reviewed trends in productivity in pulp and paper mills.’° The data in that study and this one for the years 
covered by both are not the same because of revisions made to the measures of real output after publication of that report. 
However, it does contain considerable detailed analysis of a kind not found here although our study includes analysis of cost 
and price behaviour not found there. (Further information about this study is found at the conclusion of the sections in this 
chapter on breweries and synthetic textile mills.) 


Printing, publishing and allied industries 


Very little of this industry’s output is exported but a substantial portion of domestic sales consist of imports. According 
to statistics compiled for this study from D.B.S. export and import data for 1965, only 1.7 percent of the value of the industry’s 
production was exported in that year but 23.5 percent of the value of total market sales consisted of imports (see Table 
1): 


Printing, publishing and allied industries consist of: commercial printing (Standard Industrial Classification code 286) 
which includes establishments primarily engaged in commercial or job printing, including lithographing, bookbinding, 
silkscreen printing, etc.; engraving, stereotyping and allied industries (S.I.C. code 287) including establishments primarily 
engaged in engraving, photoengraving, electrotyping, etc. but not including engraving of jewellery or any engraving for 
purposes other than printing; publishing only (S.1.C. code 288) consisting of establishments primarily engaged in publishing 
that do not engage in printing or have some other principal activity, thus including publishing of books, newspapers, 
periodicals, maps, calendars, etc. but excluding the publication of house organs, etc.; printing and publishing (S.1.C. code 289) 
consisting of establishments primarily engaged in printing and publishing newspapers, magazines, periodicals, books, maps, 
etc: 


The introduction of the new Standard Industrial Classification in 1960 meant the reclassification and reorganization 
of some of the establishments in these industries (to be called ‘‘industry’’ here for simplicity’s sake), but continuity of data 
between the old and new classifications is possible once the necessary adjustments are made (see Appendix A). 


Both production and value added increased less than average in this industry over both the full and short periods. The 
increase in production of 125.4 percent between 1949 and 1968 was some 26 percent less than that for all manufacturing; 
the 26.7 percent increase between 1961 and 1968 fell 56 percent behind the average increase of 61.1 percent (see Table 2). 
The increases in value added were not as much below average, which is because of greater than average increases in implicit 
(value-added) price, discussed below. The rise of 224.9 percent in value added between 1949 and 1968 was 13 percent less 
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Production Labour 


Printing, Publishing & 

Allied Industries 

Output per Worker 

Annual Rate of Change: 5.7% 
S: 3.9 R: .993 


Printing, Publishing & 

Allied Industries 

Unit Labour Cost 

Annual Rate of Change: 0.8% 
S: 4.4 R: .753 


Printing, Publishing & 

Allied Industries 

Unit Residual Cost 

Annual Rate of Change: 2.8% 
S: 3.0 R: .985 


272 


Total Labour 


Printing, Publishing 

& Allied Industries 

Output per Worker 

Annual Rate of Change: 3.9% 
S: 2.3 R: .996 


Printing, Publishing 

& Allied Industries 

Unit Labour Cost 

Annual Rate of Change: 1.9% 
S$: 3.6 R: .953 


Printing, Publishing 

& Allied Industries 

Unit Residual Cost 

Annual Rate of Change: 2.3% 
S: 3.9 R: .971 
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than the average rise of 259.9 percent; the increase of 47.7 percent between 1961 and 1968 was 33 percent less than the 
average of 71.0 percent. The 45.0 percent increase over the short period in value added by total activity was 42 percent less 
than the 78.1 percent in all manufacturing. 


Employment also increased less than average over both periods. The 10.2 percent increase in production worker 
employment between 1949 and 1968 was 62 percent less than 27.2 percent in all manufacturing, and between 1961 and 1968 
the 2.1 percent increase was 89 percent less than the average of 19.7 percent (see Table 3). However, the 25.6 percent 
increase in total employment over the full period was not as far behind the rise of 32.8 percent for all manufacturing, the 
difference being 22 percent; but by 1961-1968 the gap widened, the 6.6 percent rise in this industry being 78 percent less than 
the 29.8 percent in all manufacturing. The growth of employment declined between 1961 and 1968 from what it had been 
between 1949 and 1960 and the decline was more pronounced for nonproduction than for production labour. 


Between 1949 and 1968 the proportion of production labour to total employment fell from 55.6 to 48.8 percent, a drop 
of 12.3 percent; a strong statistically significant trend rate of decline of -0.8 percent per annum is indicated (see Table 5). 
While some other industries registered greater reductions in the production labour share, this percentage drop of 12.3 percent 
was greater than the all-manufacturing reduction of 4.2 percent, and the trend rate of decline was considerably greater than 
that for most industries. (Comparison with the trend rate for all manufacturing means little because that rate has no 
statistical significance.) This industry had the lowest relative employment of production labour of any of the industries studied 
and the only one in 1968 where the proportion was, at 48.8, below 50 percent. 


Compensation (annual wages, annual wages and salaries) per worker increased exactly in line with the average for 
production workers over the full period, 161.6 percent in this industry and 161.5 percent in all manufacturing, and almost 
the same for total labour, 163.0 percent, compared with 166.5 percent in all manufacturing (see Table 9A). Over the short 
period increases in this industry fell behind; the rise of 36.1 percent for production labour was 18 percent less than the 43.9 
percent in all manufacturing, while the rise of 35.3 percent for total labour was 23 percent less than the average of 45.9 
percent. This relative decline is also apparent from the annual trend rates of increase: over the full period it was 7.5 percent 
for production labour in this industry, compared with 7.2 percent in all manufacturing, and 7.3 percent for total labour, 
compared with 7.5 percent in all manufacturing, over the short period, for production labour it was 4.8 percent, one-quarter 
less than the 6.3 percent in all manufacturing, and the rate of 5.4 percent for total labour was 14 percent less than the 6.3 
percent in all manufacturing. The tendency for compensation per worker to show smaller increases over the recent period than 
over the full period, while common to most industries studied, was rather greater than average in this industry. For production 
labour annual wages per worker, average hourly earnings, and occupational wage rates showed similar increases (see Table 
9A), with occupational wage rates increasing not quite so much over the full period. The 1949-1968 increases were 161.6 
percent for annual wages, 168.4 percent for average hourly earnings and 154.9 percent for wage rates, while for 1961-1968 
the increases were almost identical, at 36.0, 36.7 and 36.4 percent. 


Implicit (value-added) price increased considerably more than average over both the full and short periods. The increase 
of 48.5 percent between 1949 and 1968 was 47 percent greater than the 33.0 percent in all manufacturing (see Table 12). 
The annual trend rate of increase of 2.2 percent was more than twice the 1.0 percent for all manufacturing; only three 
industries among those studied had greater rates (see Table 16). The increase of 16.6 percent between 1961 and 1968 was 
168 percent greater than the 6.2 percent in all manufacturing. The annual trend rate of increase of 1.9 percent was more than 
twice the rate of 0.9 percent for all manufacturing; however, for this period ten of the industries had higher rates. With respect 
to value added by total activity, the increase in implicit price between 1961 and 1968 was 14.4 percent, 37 percent in excess 
of the 10.5 percent for all manufacturing; the trend rate of 2.2 percent was about one-third greater than the 1.7 percent in 
all manufacturing. 


There are no industry selling price indexes for this industry group but the consumer (retail) price index for reading 
material increased 25.0 percent between 1961 and 1968 compared with an implicit (value-added, manufacturing) increase 
of 16.6 percent and an implicit (value-added, total activity) increase of 14.4 percent for the industry. The subindex for 
newspapers went up 38.0 percent and for magazines 5.2 percent. These retail price increases are presented by way of contrast 
with the implicit price increases. The differences might be explained by raw material or energy input costs (not counted in 
value added) or by higher or lower costs at the retail level or by the possibility, in the case of magazines, that the publisher 
absorbed part of the implicit (value-added) price increase. However, it is beyond the terms of this study to determine which 
explanations apply. 


Increases in this industry in output per production worker were just about in line with the average over both time 
periods, while the increases with respect to total labour were below average. Between 1949 and 1968 output per production 
worker rose 104.5 percent, seven percent less than the 112.7 percent rise in all manufacturing (see Table 17). The annual 
trend rate of increase of 5.7 percent was just a little less than the 5.9 percent for all manufacturing. The increase between 
1961 and 1968 with respect to production labour was 24.1 percent, almost one-third less than the 34.6 percent in all 
manufacturing, but the annual trend rate of increase of 3.7 percent was the same for this industry and all manufacturing. 
The difference in the 1961-1968 percentage increase and trend rate of change is explained by a levelling off between 1966 
and 1968 which can be seen in the chart. 
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With respect to total labour, output per worker increased 79.5 percent between 1949 and 1968, 23 percent less than 
the increase of 103.7 percent in all manufacturing. Between 1961 and 1968 there was an increase of 18.9 percent, 22 percent 
less than the increase of 24.1 percent in all manufacturing, and the annual trend rate of increase of 3.1 percent was 20 
percent less than the average rate of 3.9 percent. 


The rates of increase in labour productivity (output per worker) over both periods were less in this industry for total than 
for production labour, whereas in all manufacturing they were about the same. In both this industry and all manufacturing 
the rate of increase for production labour was one-third less in the short period than over the full period. For total labour the 
short-period rate of increase was 20 percent less in this industry but one-third less in all manufacturing. 


Increases in unit labour cost were greater than average over the full period, while over the short period they were less 
than average with respect to production labour and about average for total labour. While unit labour cost increases 
accelerated in the 1960's in manufacturing generally, there was little change in printing and publishing. 


Unit labour cost for production labour went up 27.9 percent in this industry between 1949 and 1968, 21 percent more 
than the 23.0 percent rise in all manufacturing (see Table 24). The annual trend rate of increase was 0.8 percent, 60 percent 
greater than the rate in all manufacturing. However, eight of the industries studied had higher rates (see Table 26). Between 
1961 and 1968, also for production labour, unit labour cost increased 9.7 percent, or a little more than the 6.9 percent in all 
manufacturing, but the annual trend rate of increase of 0.8 percent, the same as for the full period, was 60 percent less than 
the rate of 2.0 percent in all manufacturing. (The contrast between the relatively greater 1961-1968 percentage increase and 
smaller trend rate is explained by the comparative stability from 1962 to 1966 and the jump in 1967 and 1968, which can 
be seen in the chart and Table 24.) 


Unit labour cost increased much more for total labour than for production labour alone. Between 1949 and 1968 the 
increase was 46.6 percent in this industry, 61 percent more than the increase of 30.8 percent in all manufacturing. The annual 
trend rate of increase of 1.9 percent was close to 2 1/2 times the 0.8 percent rate for production labour, and almsot 2 3/4 
times the 0.7 percent in all manufacturing. However, five of the industries studied had higher rates (see Table 26). Between 
1961 and 1968 the increase in this industry was 13.8 percent, which was 22 percent less than the 17.6 percent in all 
manufacturing. The annual trend rate of increase of 2.0 percent, little changed from the 1.9 percent for the full period, was 
still 2 1/2 times the rate for production labour, but was almost the same as the 1.9 percent in all manufacturing in contrast 
with the considerable difference between the two rates for the full period. 


Unit residual cost increased considerably more than average not only over the full period, as did unit labour cost, but 
also over the short period, which was not so for the other measure. In this industry the rate of change, relative to production 
labour, remained virtually constant over both time periods while the rate relative to total labour was a little higher over the 
short period. The increases with respect to production labour were somewhat greater than those related to total labour, 
indicating that unit nonproduction labour cost was rising more rapidly than straight unit residual cost. This is because 
nonproduction labour cost is part of unit residual cost relative to production labour, but not when that measure is related to 
total labour. 


Between 1949 and 1968 unit residual cost with respect to production labour moved up 57.5 percent, almost 50 percent 
more than the 38.9 percent rise in all manufacturing (see Table 28). The annual trend rate of increase of 2.8 percent was 115 
percent greater than the average rate of increase of 1.3 percent. Only two of the industries studied registered higher rates 
(see Table 31). Between 1961 and 1968, still with respect to production labour, unit residual cost increased 19.2 percent in 
this industry, almost 3 1/3 times as much as the 5.8 percent in all manufacturing. The annual trend rate of increase was 2.7 
percent, compared with a situation of no net change in all manufacturing. Nevertheless, eight industries had greater rates 
of increase and two others had almost identical rates, but seven others showed rates of decline. 


Unit residual cost relative to total labour was 51.0 percent greater in 1968 than in 1949, which was also 45 percent 
greater than the 35.1 percent for all manufacturing. The annual trend rate of increase was 2.3 percent, some 18 percent less 
than the 2.8 percent relative to production labour but almost double the rate of 1.2 percent for all manufacturing. Only four 
of the industries studied had higher rates of increase. Between 1961 and 1968 there was an increase of 19.8 percent, while 
in all manufacturing there was a drop of 1.2 percent. The annual trend rate of increase of 2.5 percent was slightly less than 
the 2.7 percent with respect to production labour and compares with no net change in all manufacturing. Eleven of the 
industries studied had higher rates of increase, and there were six others with negative rates, with the result that for all 
manufacturing there was virtual stability of unit residual cost over the short period. Measured in relation to value added by 
total activity, rather than by manufacturing only, and with respect to total labour (no such measure being computed relative 
to production labour only), unit residual cost increases between 1961 and 1968 in printing and publishing were almost 
identical with the measures related to value added, manufacturing: a 1961-1968 increase of 19.8 percent compared with 19.7 
percent, a trend rate of increase of 2.6 percent compared with 2.5 percent. However, the total activity measure in all 
manufacturing behaved quite differently from the manufacturing activity measure, so that the trend rate of increase in this 
industry of 2.6 percent compares with a rate of increase of 1.6 percent in all manufacturing instead of a situation of virtually 
no change in the measure related to manufacturing activity. 


2/5 


There was a steady and statistically significant decline in the production labour share of value added throughout the 
time period studied and a less significant decline in the total labour share. The production labour share was 30.0 percent in 
1949, dropped to 27.5 percent in 1961 and to 25.8 percent by 1968. This constituted a trend rate of decline of -1.0 percent 
per annum, a stronger rate of decline than the -0.4 percent for all manufacturing. Between 1961 and 1968 the rate was -1.1 
percent, while over this period in all manufacturing there was a rate of increase of 1.1 percent. This has not been one of the 
least labour intensive industries - eight of the industries having smaller labour shares in 1949 - but its 1949, 1961 and 1968 
shares for production labour were all less than those for all manufacturing. 


The total labour share actually went up slightly from 53.5 percent in 1949 to 54.0 percent in 1961 before moving down 
to 52.7 percent in 1968. The annual trend rate was -0.3 percent for both the full and short periods, but is of questionable 
statistical significance for the short period with an R value of only .371. The seemingly erratic movements of the total labour 
share between 1961 and 1968 can be seen from Table 34, Column B. Considering that there is less than one percentage point 
difference between the 1949 and 1968 total labour shares, the conclusion follows that this share has remained constant, that 
whatever decline there has been in the share for production labour has been offset by an increase in the share for 
nonproduction labour. This is because of a steady decline in the relative employment of production lablour which was noted 
earlier. 


The composition of implicit (value-added) price for printing, publishing and allied industries is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1949-68" (0.8 x 2300) dt (228 X 17 00) phe Deen iaZ 
Tot. lab., 1949-68" (1.9 Xx -035)) +a 223 X (A6D) 6 = a2 F Meu tin2 
Prod. lab., 1961-68" (0.8 x Zi) ate x of 29) ea en 2y lee9 
Tot. lab., 1961-68" (2-0 Xx .540) + (2.5 x 460)) 9: 262,0149 
Tot. lab., 1961-68" (250 x £535) oe-al2e6 Xx A659) =. =) Pe sume 22 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


(The reasons for differences in the figures in columns A and B have been discussed in some of the preceding sections 
covering other industries and need no repetition here. See especially the section on slaughtering and meat processors, the 
first industry covered in this chapter.) 


Production labour cost itself was only about ten percent of implicit price change over both periods. (Thus, in the first 
equation, 0.8 x .300 = .24, which is 10.9 percent of the 2.2 in column A.) With total labour taken into account, the labour 
cost component was almost but not quite half, and this was so for both the full and short periods, and with respect to value 
added, total as well as value added, manufacturing. 


Iron and steel mills 


In 1965, on the basis of data especially compiled for this study from commodity foreign trade statistics, 10.4 percent 
of the value of the output of iron and steel mills was exported while 20.2 percent of the value of total market sales of products 
of this industry consisted of imports (see Table 1). Therefore, while foreign trade was important to the industry, it was not 
nearly as important as the domestic market. Iron and steel mills produce very little, if anything, that is ready for direct sale 
to the consumer but supply a very important raw material for industries producing durable goods for the consumer 
(automobiles, electrical appliances, etc.) and others that produce structural and other forms of steel used in building 
construction , bridges, aircraft, other transportation equipment, and so on. In short, its importance to the domestic economy 
cannot be easily exaggerated. 


Data on iron and steel mills (Standard Industrial Classification 291) are in essential continuity with what was called, 
under the classification in effect up to 1960, primary iron and steel. Some adjustments are necessary to secure continuity 
between the old and new statistical series, which are described in Appendix A. Four main types of establishments are 
classified in this industry: those primarily engaged in manufacturing pig iron and ferro-alloys; steel works primarily engaged 
in manufacturing ingots, steel castings and continuous casting of steel; rolling mills; and coke ovens operated in connection 
with blast furnaces. 
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Production Labour 


Iron & Steel Mills 

Output per Worker 

Annual Rate of Change: 6.7% 
S: 10.9 R: .963 


Iron & Steel Mills 

Unit Labour Cost 

Annual Rate of Change: 0.2% 
S:7.6 R: .164 


Iron & Steel Mills 

Unit Residual Cost 

Annual Rate of Change: 3.6% 
S: 14.1 R: .907 
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Total Labour 


Iron & Steel Mills 

Output per Worker 

Annual Rate of Change: 5.8% 
S: 10.7 R: .953 


Iron & Steel Mills 

Unit Labour Cost 

Annual Rate of Change: 0.7% 
S: 8.9 R: .462 


Iron & Steel Mills 

Unit Residual Cost 

Annual Rate of Change: 3.7% 
S: 15.9 R: .892 
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Between 1949 and 1968 production and value added increased significantly more than average but between 1961 and 
1968 the increases were in line with the average. Over the full period production increased 214.6 percent, 26 percent more 
than the 170.6 percent for all manufacturing, while over the short period the increase of 61.4 percent was almost identical 
with the average of 61.1 percent (see Table 2). Over the full period value added increased 409.2 percent, 57 percent more 
than the 259.9 percent for all manufacturing, but over the short period the increase of 72.3 percent was almost the same as 
the average of 71.0 percent. 


Trend rates were not computed for production or value added but inspection of the yearly indexes in Table 2 reveals 
very wide year-to-year fluctuations; for example, an increase of 6.6 percent in production between 1949 and 1950, followed 
by an 18.9 percent jump between 1950 and 1951, stability for two years, then a drop of 14 percent between 1953 and 1954, 
then an increase over the next year of 42.7 percent - and so on; similarly, for value added. This instability in real and current 
value output may be the reason for the weak trend in unit labour cost (discussed later) over both time periods and in unit 
residual cost over the recent period. 


Employment of production labour went up by more than average over both time periods and over the full period for total 
labour but not over the short period. The increase of 39.1 percent in production labour employment between 1949 and 1968 
was 44 percent greater than the average 27.2 percent increase; the 1961-1968 increase of 27.8 percent exceeded by 41 
percent the average of 19.7 percent (see Table 3). Total labour employment moved up 51.4 percent over the full period, 57 
percent more than the 32.8 percent in all manufacturing, but the increase of 28.4 percent over the short period was slightly 
less than the average of 29.8 percent. As with production, employment movements followed an erratic path over the years, 
as indicated by the index numbers for the industry in Table 3. 


As in most industries studied, there was a fairly steady reduction in the employment of production labour relative to 
total labour except that the downward trend was stronger in this than in most other industries (see Table 5). The proportion 
dropped from 89.1 percent in 1949 to 81.9 percent in 1968, a reduction of 8.1 percent, and an annual trend rate of -0.4 
percent. However, in 1968 the industry still had a larger than average relative employment of production labour, 81.9 percent, 
compared with 77.7 percent for all manufacturing; only five industries had larger proportions. 


Compensation (annual wages, annual wages and salaries) per worker increased at about the average rate over the full 
period and less than average over the short period. The increase between 1949 and 1968 for production workers was 148.8 
percent, eight percent less than the 161.5 percent in all manufacturing (see Table 9A), but this small divergence from all 
manufacturing would be accounted for by minor differences in year-to-year changes because the annual trend rate of increase 
of 7.2 percent was the same for this industry and all manufacturing. Between 1961 and 1968 compensation per production 
worker increased:28.6 percent, 35 percent less than the rise of 43.9 percent in all manufacturing, and the annual trend rate 
of increase of 3.9 percent was 38 percent less than the average rate of 6.3 percent. This industry had a much lower rate of 
increase in annual compensation per production worker than in any of the other industries covered by this study (see Table 
[4:); 


Annual wages per worker increased a little less over the full period than occupational wage rates and fell even more 
behind average hourly earnings. The increases were 148.8, 155.4 and 175.6 percent, respectively (see Table 9A). The irregular 
employment pattern described above suggests that layoffs and/or work stoppages may have accounted at least partly for the 
slower increase in annual earnings, while overtime pay may explain at least part of the greater increase in average hourly 
earnings. However, it is beyond the terms of this study to investigate such matters. The differences in the increases disappear 
when 1961-1968 is the period of reference; annual wages per worker, average hourly earnings, and wage rates increased 28.6, 
28.7 and 28.5 percent respectively. 


For total labour, compensation (i.e., annual wages and salaries) per worker increased 154.2 percent over the full period, 
seven percent less than the increase of 166.5 percent in all manufacturing. The annual trend rate of increase of 7.4 percent 
was slightly more than the 7.2 percent for production labour only and very slightly less than the 7.5 percent in all 
manufacturing. The short-period increase of 30.0 percent was 35 percent less than the average increase of 45.9 percent. As 
with most of the industries studied, the annual trend rate of increase for the short period was less than for the full period, 
4.3 percent compared with 7.4 percent, but it was more than the short-period trend rate for production labour of 3.9 percent, 
and one-third less than the 6.3 percent for all manufacturing. Only one industry had a lower rate and one other had the same 
rate (see Table 11). 


Implicit (value-added) price increased more than average over both the full and short periods, but the margin was much 
less over the short period. Between 1949 and 1968 there was an increase of 61.8 percent, 87 percent more than the increase 
of 33.0 percent for all manufacturing (see Table 12); the annual trend rate of increase of 2.1 percent was more than twice 
the 1.0 percent for all manufacturing. Only four of the industries studied registered higher rates over this period (see Table 
16). The situation over the short period is significantly different. The increase between 1961 and 1968 was 6.7 percent, only 
a trace more than the 6.2 percent in all manufacturing, while the annual trend rate of increase of 1.2 percent was one-third 
greater than the 0.9 percent for all manufacturing, whereas over the full period the margin was 120 percent. Indeed 13 of the 
industries studied had greater rates of increase over this period, compared with four over the full period. 
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Implicit price with respect to value added by total activity increased 5.8 percent over the short period, or almost half 
the increase of 10.5 percent for all manufacturing. The trend rate of 1.2 percent, the same as for value added, manufacturing, 
was about one-third less than the 1.7 percent for all manufacturing. 


The industry selling price index, which reflects price changes in the industry at the factory shipment or wholesale level, 
increased only 3.0 percent for iron and steel mills between 1961 and 1968, compared with implicit price increases of 6.7 and 
5.8 percent for value added, manufacturing and value added, total activity, respectively. This means that part of the implicit 
price increase was offset by lower raw material and energy costs or that the distribution section of the industry absorbed part 
of the implicit price rise. 


Labour productivity (i.e., output per worker) increased somewhat more than average for production labour over the full 
period and less than average over the short period, while for total labour it increased at the average rate over the full period 
and less than average over the short period. 


Between 1949 and 1968 output per production worker rose 126.1 percent, about 12 percent more than the 112.7 
percent for all manufacturing (see Table 17), while the annual trend rate of increase of 6.7 percent exceeded the 5.9 percent 
for all manufacturing by almost 14 percent. However, 12 of the industries studied had higher rates of increase over the full 
period (see Table 19). Between 1961 and 1968 the increase was 26.2 percent, almost one-quarter less than the increase of 
34.6 percent for all manufacturing. The annual trend rate of increase was 2.1 percent, considerably down from the 6.7 percent 
for the full period (but, then, a lower rate was the case with most of the industries studied), and 43 percent less than the 3.7 
percent for all manufacturing. Only four industries had lower rates of increase. 


While the trend shows a good fit over the full period (R = .963) and reasonably good over the short period (R = .642), 
there were strong fluctuations over the years studied. This can be observed from the chart and from the index numbers in 
Table 17. From 1949 to 1953 output per production worker changed very little, then jumped 47.0 percent over the next three 
years, dropped almost 11 percent between 1956 and 1957, paused for one year, increased 16.4 percent in the next year, then 
dropped 5.9 percent, followed by a rise of 35.1 percent between 1960 and 1965, then a decline of 8.8 percent between 1965 
and 1967 and a jump of 16.2 percent from 1967 to 1968. Any observations about productivity trends in iron and steel mills 
must be made in the light of these marked fluctuations over the 20 years under review. This also appiies to what is next said 
about productivity of total labour. 


Over the full period output per worker for total labour increased 107.8 percent, about the same as the 103.7 percent 
in all manufacturing. The annual trend rate of increase of 5.8 percent, while less than the 6.7 percent for production labour 
only, was the same as for all manufacturing. Twelve industries of those studied had higher rates (see Table 19). Over the short 
period the increase was 25.7 percent, slightly more than the 24.1 percent for all manufacturing, but the trend rate of increase 
of 2.1 percent per annum, while the same as that for production labour only, was almost 50 percent less than the 3.9 percent 
for all manufacturing as against no difference over the full period. Four of the industries studied had lower rates of increase 
and one had a rate of decrease. The sharp fluctuations from year to year are demonstrated by the fact that while the 
1961-1968 percentage increases are almost the same for iron and steel mills and all manufacturing, there was a marked 
difference in the annual trend rates. 


Probably the most remarkable feature of both unit labour and unit residual cost in this industry is the confused trends 
that are derived from the data: a lack of any statistically significant linear trend for unit production labour cost over the full 
period and rather weak trends in the other cases; strong trends in unit residual cost over the full period, weaker or nonexistent 
trends over the short period. Computation of nonlinear trends for unit labour cost over the full period improved the fit 
somewhat (see Appendix C). This, of course, has implications for the analysis of the cost components of price change, which 
are discussed further on, and no doubt explains the lack of significant trends in the change of the labour share over the short 
period, which is also discussed later in this section. 


From 1949 to 1968 unit labour cost for production labour increased 10.1 percent (see Table 24). A comparison of this 
increase with the 23.0 percent increase for all manufacturing is meaningless because of the vagaries of this measure for iron 
and steel mills. If the period examined is 1967 over 1949, the increase for this industry is 21.6 percent, exactly the same for 
all manufacturing. The charts illustrate this phenomenon. This is why the annual trend rate of increase of 0.2 percent must 
be taken as of no significance; the R value (measure of goodness of fit) is only .164. On balance, during the 1950’s there was 
no change; during the 1960’s there was little change from 1961 to 1965, a sudden increase over the next two years and an 
equally sudden reduction in the final year. For this reason the annual trend rate of increase of 1.6 percent can be taken as 
having some significance but principally because of the jump from 1965 to 1967 coupled with no change over all of the other 
years but the last when there was a move downward. The fact that the increase between 1961 and 1968 was only 1.9 percent 
illustrates the ‘‘no net change” situation. 


With respect to total labour there is a more definite indication of an upward trend although the fit is much less than 
for most of the industries studied (see Table 26). There was an increase of 22.3 percent between 1949 and 1968, compared 
with 30.8 percent for all manufacturing, but, as with production labour only, if 1967 is compared with 1949, the increases are 
much greater at 35.0 and 29.2 percent, demonstrating the irregular pattern. The annual trend rate of increase of 0.7 percent 
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was the same as that for all manufacturing with nine industries having higher rates over this period. Over the short period 
the rate of increase was much higher, at 2.1 percent, higher also than the rate of 1.6 percent for production labour only and 
slightly higher than the 1.9 percent for all manufacturing. However, 12 of the industries studied had higher rates. For reasons 
that are now clear, the 3.5 percent increase between 1961 and 1968 is of no significance, compared with the 17.6 percent 
for all manufacturing. 


For unit residual cost there is the interesting phenomenon of well-fitting statistical trends over the full period and poor 
fits, indeed in one case a nonexistent fit, over the short period. The reason for this would require much space to be devoted 
to the mathematics of these trend computations (which are discussed in general terms in Appendix C) as well as discussion 
of the year-to-year fluctuations. Essentially, as has been explained many times already, it arises out of erratic behaviour in 
the short period that, when joined with the data for the earlier years, produces a more regular pattern over the full period. 
It should also be observed that in these cases (as in many other industries) when there is a poor fit, the trend rate of change 
is also small, so that it is a rather negligible component of implicit price change. 


Over the full period unit residual cost increased substantially and slightly more with respect to total than with respect 
to production labour. From 1949 to 1968 unit residual cost relative to production labour increased 119.2 percent, more than 
three times as much as the increase of 38.9 percent for all manufacturing (see Table 28). The annual trend rate of increase, 
at 3.6 percent, was 2 3/4 times the rate of 1.3 percent for all manufacturing. Only two industries had higher rates (see Table 
31). Over the short period there was a much weaker trend but still some indication of a continuing but more moderate 
increase. The annual trend rate of increase was 0.7 percent, which was the lowest of all the 14 rates of increase shown in Table 
31, which, however, also shows rates of decrease for seven other industries. 


With respect to total labour unit residual cost increased 123.6 percent over the full period, or 3 1/2 times as much as 
the 35.1 percent for all manufacturing. The trend rate of increase was 3.7 percent per annum, more than three times the 1.2 
percent for all manufacturing. Only two industries among those studied had higher rates. Over the short period, with a 
computed trend rate of 0.1 percent and an indication of no statistical significance (R = .057), it can only be said that there 
was a Situation of no net change. It is true that the 1968 index is 11.9 percent higher than that for 1961 but that is only 
because the 1961 value was the lowest for that period; between 1962 and 1968 there was a change of only 2.6 percent. Similar 
observations can be made for unit residual cost over the short period with respect to total labour and value added by total 
activity. 


For reasons similar to those given for unit residual cost, there was a Statistically significant downward trend in the 
labour share of value added over the full period, somewhat less so for total than for production labour only, and no significant 
trend at all over the short period. The production labour share dropped considerably from 52.5 percent in 1949 to 37.4 percent 
in 1961 and 35.7 percent in 1968. The share in the final year was one-third less than in 1949. Most of the reduction occurred 
in the 1950's and the lack of statistical significance (R = .221) of the trend rate of change for the short period bears this out. 
Analysis of the annual indexes in Table 34 reveals the frequent reverses from increases to decreases and vice-versa, in the 
production labour share; for the period 1949 to 1960 the share declined seven times and increased four times and the share 
in 1960 was 22 percent less than in 1949. Between 1961 and 1968 there were five reductions and two increases but the net 
reduction from 1961 to 1968 was only 4 1/2 percent. Rather similar conclusions can be drawn from examination of the data 
for total labour. 


The annual trend rate of decrease of -1.5 percent in the production labour share, while greater than the rate of -0.4 
percent for all manufacturing, was not the largest; four industries had greater rates of decrease and one other had the same 
(see Table 36). In 1949 this share, at 52.5 percent, was more than 40 percent in excess of the 36.8 percent for all 
manufacturing, but by 1968, the 35.7 percent in this industry was only five percent above the 34.0 percent for all 
manufacturing. 


The total labour share declined from 60.9 percent in 1949 to 47.5 percent in 1961 to 46.0 percent in 1968, a drop of 
25 percent altogether, compared with a one-third reduction for production labour only. As with production labour, most of the 
reduction occurred in the 1950's and there was no clear trend in the 1960's. Over the full period the annual trend rate of 
decline was -1.0 percent, which was greater than the rate of decline of -0.2 percent for all manufacturing,’ and exceeded in 
only two of the industries studied (see Table 36). In 1949 the total labour share was 25 percent greater than that for all 
manufacturing, but by 1968 it was four percent less. 


Because of the seemingly erratic fluctuations in the labour share, which is also used as the weight in computing trends 
in unit residual cost and residual share (explained in Chapter Three), it will be understood that current-weighted computations 
of these measures are likely to differ from the base-weighted computations appearing in the tables and that have been 
discussed. In industries with little or only gradual steady change in one direction, the computed measures are likely to be much 
the same either way. That is not so in this industry and a few of the others covered in our study. A comparison of base-weighted 
and current-weighted computations may be obtained upon request from the Canada Department of Labour, Economics and 
Research Branch. 
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The composition of implicit (value-added) price for iron and steel mills is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1949-68" (Om K -520)) t4 (3.6 X (A753) =r 1 a8 201 
Tot. lab., 1949-68* Oe, X 7609) + (3.7 X oO) Seal or 231 
Prod. lab., 1961-68" C1e6 X .374) + (0.7 X 6626)— = 1.0 152 
Tot. lab., 1961-68" eae x .475) + (0.1 X hoz) ee bed > 12 
Tot. lab., 1961-68” (221 X 472) + (0.5 X Zo) ales 2 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


The difference between the column A rates of implicit price change, which are the results of the equations, and the 
column B rates taken from Table 16, which are the least squares computations of trend rates from the annual implicit price 
data, arise from the fact that some of the trend rates in the above equations are of little statistical significance either because 
there is no trend at all or it is a nonlinear trend that cannot, of course, be expressed in terms of an annual rate of change. 
(This is discussed further in some of the industry sections, notably that for slaughtering and meat processors, and more fully 
in Appendix B.) 


In the first two equations the rates for unit labour cost are of doubtful statistical validity and this is true of unit residual 
cost in the last three equations. However, in each of these equations it is the unit cost measure with a statistically significant 
trend that is the principal component of the price change. In the first equation unit residual cost constitutes 95 percent of 
the implicit price change (3.6 x .475 is 1.7 which is 95.0 percent of 1.8 appearing in column A); in the second equation it 
constitutes 76.1 percent. In the next three equations unit labour cost is the important element; in equation three it constitutes 
59.8 percent of the implicit price change, in the fourth equation, 90.7 percent, and in the fifth equation, 76.3 percent. Only 
in the case of the third equation covering production labour in the short period does unit residual cost assume very much 
importance, and in the last two equations the trend rates for unit residual cost are not statistically significant. 


In concluding this section, reference must be made to two other studies of this industry. One was published in February 
1970 by the Dominion Bureau of Statistics.!® This report contains data on output per manhour as well as per worker, which 
our study has not done, for reasons explained previously (see Chapter Five). It will be useful to the interested reader for this 
and other information not found here. The basic output data were taken from the D.B.S. report on real domestic product 
(Catalogue No. 61-506), published in July 1968 and replaced by data published in February 1971 (Catalogue No. 61-510) which 
for four of the years between 1962 and 1967 were revised downwards and for two years revised upwards from the data 
previously published. Our study is based on the more recent data and shows lower increases in productivity for the reason 
just given. Furthermore, our data on employment are not quite the same as in this special D.B.S. study because of adjustments 
we have made to establish continuity with earlier years not covered in the D.B.S. study. 


The other report is a study by the Prices and Incomes Commission, Steel and Inflation, also published in February 1970. 
It examines production, costs and prices over recent years in disaggregative terms; for example, one table details costs per 
ton (in current dollars) of rolling mill shipments, another table contains detailed price data for a wide variety of rolling mill 
products, and so on. Such detailed analysis was not a purpose of the research embodied in our study which traces aggregative 
and net behaviour of productivity, costs and prices in selected industries for comparison with one another. 


Agricultural implements 


Both export and import trade are of great importance to this industry. On the basis of statistics compiled from 
commodity data for this study, exports in 1965 accounted for 59.8 percent of the value of production, while imports that year 
accounted for 75.1 percent of total domestic market sales (see Table 1).’? The industry does not directly meet the needs of 
consumers as such but is obviously of great importance to agriculture. 


The agricultural implement industry (Standard Industrial Classification code 311) comprises establishments primarily 
engaged in manufacturing agricultural implements such as ploughs, threshing machines, binders, fertilizing machinery, 
milking machines, and mowing machines, also establishments primarily engaged in manufacturing tractors. There is no 
- problem of statistical continuity for this industry under the old S.I.C. and the new classification introduced in 1960. 
Adjustments to the data published from 1960 on to establish continuity with earlier data are described in Appendix A. 
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Production Labour 


Agricultural Implements 
Output per Worker 

Annual Rate of Change: 8.7% 
S: 14.9 R: .906 


Agricultural Implements 
Production Labour 
Unit Labour Cost 


Agricultural Implements 

Unit Residual Cost 

Annual Rate of Change: 1.3% 
S: 14.9 R: 449 
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Total Labour 


Agricultural Implements 
Output per Worker 

Annual Rate of Change: 6.7% 
$: 14.8 R: .853 


Agricultural Implements 
Total Labour 
Unit Labour Cost 


Agricultural Implements 

Unit Residual Cost 

Annual Rate of Change: 0.2% 
S: 22.9 R: .159 
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An important characteristic of this industry that makes it difficult to discern any long-term and sometimes even 
short-term trends is its very great fluctuations in economic activity. In the case of the implicit price and unit cost series the 
pattern seems to be more nonlinear than linear which renders of little value any discussion of annual trends. This is 
considered further when these series are analyzed. The instability of economic movements is illustrated by the year-to-year 
changes in production; the following percentages are derived from data on production in Table 2: 


1949-50 -17.7% 
1950-51 + 4.0 
1951-52 seta s) 
1952-53 =29-1 
1953-54 - 30.0 
1954-55 - 0.4 
1955-56 = 59s 
1956-57 + 4.) 
1957-58 +24.6 
1958-59 een) 
1959-60 =17.3 
1960-61 me ARTE 
1961-62 aa mea: 
1962-63 + 45.0 
1963-64 + 24.6 
1964-65 OO 
1965-66 ees 
1966-67 = 1.3 
1967-68 -12.5 


This is why production in 1968 was only 15.9 percent greater than in 1949, compared with 170.6 percent in all manufacturing, 
but 92.2 percent greater than in 1961, compared with 61.1 percent in all manufacturing. The year of greatest increase over 
1949 was 1966 when it was 34.3 percent, whereas in 1956 production was 55.4 percent below the 1949 level. Measured from 
the 1956 low to the 1966 high, there was a 300 percent increase. 


Value added displayed similar variations. While the increase between 1949 and 1968 was 54.2 percent, the greatest 
increase over 1949, as with production, was in 1966, when it was 80.1 percent. The low point was reached in 1954 when it 
was 37.9 percent below 1949. The increase between 1954 and 1966 was 190 percent. 


Employment also fluctuated greatly but a long-term decline seems evident for both production and total labour. 
Between 1949 and 1968 production worker employment declined 32.0 percent and total employment, 20.3 percent, compared 
with increases of 27.2 and 32.8 percent respectively in all manufacturing. The low point for both categories of employment 
was reached in 1956 when production worker employment was 47.5 percent below the 1949 level and total employment 40.7 
percent below (see Table 3). For both groups the high point was 1952 with increases of 6.4 and 8.8 percent over 1949 for 
production worker and total employment respectively. Between 1952 and 1956 the employment of production labour fell off 
51 percent and the drop for total labour was 45 percent. There were upward and downward movements in employment 
between 1956 and 1968 but the increase between these years was 29.5 percent for production labour and 34.4 percent for 
total labour. The increases between 1961 and 1968 of 8.3 and 20.4 percent for production and for total labour respectively 
compare with 19.7 and 29.8 percent for all manufacturing. With respect to the two measures of employment, only one industry 
in each case showed a greater reduction in employment between 1949 and 1968. 


Over the full period there was a rather substantial decline in the proportion of production labour to total employment. 
It moved from 83.5 percent in 1949 to 71.2 percent in 1968, a reduction of 14.7 percent. The annual trend rate of decline was 
-0.7 percent (statistically significant with R= .77; see Table 5). The industry moved from having a slightly higher than average 
production worker proportion in 1949 (83.5 percent compared with 81.1 percent) to a significantly lower proportion in 1968 
(71.2 percent compared with 77.7 percent). 


Compensation (annual wages, annual wages and salaries) per worker increased less than average for both production 
and total labour over both the full and short periods, but over the full period the difference was not great. Over the full period 
compensation per production worker increased 141.3 percent, 12 1/2 percent less than the 161.5 percent for all 
manufacturing; the annual trend rate of increase was 7.1 percent, slightly less than the 7.2 percent for all manufacturing. 
Over the short period the increase was 38.5 percent, about 12 1/2 percent less than the 43.9 percent for all manufacturing; 
the annual trend rate of increase was 5.5 percent, about 13 percent below the rate of 6.3 percent for all manufacturing. 


Annual wages per production worker increased less than average hourly earnings which in turn increased less than 
occupational wage rates, between 1949 and 1968 (see Table 9A). The increases were, respectively, 141.3, 160.8 and 168.8 
percent. Between 1961 and 1968 average hourly earnings fell slightly behind annual wages; the increases were 38.5, 36.3 and 
45.5 percent. Layoffs and time lost by strike activity can reduce annual earnings but not affect the other two measures, while 
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abnormally heavy overtime can raise average hourly earnings more than annual pay. (These factors are discussed further in 
Chapter Six.) 


For total labour the increase in annual earnings per worker over the full period was 147.9 percent, 11 percent less than 
the 166.5 percent for all manufacturing. The annual trend rate of increase of 7.4 percent was a little higher than the 7.1 
percent for production labour but slightly less than the 7.5 percent for all manufacturing. Over the short period the increase 
was 41.5 percent, slightly less than the 45.9 percent in all manufacturing, but the trend rate of 5.1 percent was 19 percent 
less than the rate of 6.3 percent in all manufacturing. 


Over the full period there was no real trend, upwards or downwards, in implicit (value-added) price. This is because the 
computed annual trend rate of increase of 0.4 percent was so low as to mean a ‘‘no change” trend, that is, movement along 
a virtually horizontal line, and because the trend rate just mentioned was not statistically significant with the R (goodness of 
fit measure) having a value of only .235.° (Significance at the 95 percent level requires an R value of at least .388; see 
Appendix C.) Movements of implicit price through the 1950's were too irregular to indicate any direction, as can be seen from 
Table 12: an increase of 7.2 percent between 1949 and 1951, a jump of 17.0 percent the next year, followed by 12.5 percent, 
then a drop the next year of 11.1 percent, followed by three increases of 11.1, 4.5 and 8.0 percent successively, then a drop 
of 16.5 percent, followed by a rise of 5.3 percent, a drop of 1.4 percent, and between 1960 and 1961 a further reduction of 
4.7 percent - all in all, eight increases and four decreases of greatly differing intensity. From 1961 to 1968 there were also 
rises and falls but of much smaller magnitude. While there was a difference of 57.5 percent between the highest and lowest 
values in the years from 1949 to 1960, the maximum difference in the 1961-1968 period was only 10.6 percent and there was 
a statistically significant trend. 


Because of the lack of any trend over the full period, implicit (value-added) price is only examined for the short period. 
A further reason is the weak or nonexistent trends over the full period for both unit labour and unit residual cost, which, of 
course, explains the performance of implicit price. There was also no statistically significant linear trend for unit labour cost 
in the short period either with only unit residual cost showing a strong trend. However, there appears to be a significant but 
nonlinear pattern of change for most of these series which calls for more complex analysis than this study can offer. It means 
that the changes follow some kind of pattern related principally to variables that are not correlated with the passage of time. 
To attempt an analysis of such movements requires identifying and measuring these other variables, something quite beyond 
the terms of this study. (See Appendix C for a brief consideration of nonlinear functions in these series. ) 


Labour productivity (output per worker) did follow significant trends over both the full and short periods. Over the full 
period trends in output per worker were above average (as, indeed, they were over the short period as well) but the percentage 
increases between 1949 and 1968 were below average. This is because after sharp increases between 1960 and 1964, 
preceded by more gradual increases between 1954 and 1960 (which together explain the relatively high trend rates), there 
was a levelling off from 1964 to 1968, which explains the below average increases of 1968 over 1949. (All of this can be 
observed from the charts and from Table 17.) 


Between 1949 and 1968 output per production worker rose 70.5 percent, 37 percent less than the 112.7 percent in all 
manufacturing. However, for reasons just given, the annual trend rate of increase was above average, 8.7 percent, almost 50 
percent greater than the 5.9 percent in all manufacturing. However, nine of the industries studied had higher rates of increase 
(see Table 19). Between 1961 and 1968 the increase was 49.6 percent, more than 40 percent in excess of the 34.6 percent 
for all manufacturing; the annual trend rate of increase of 6.2 percent, while lower than the 8.7 percent for the full period, 
was two-thirds greater than the 3.7 percent for all manufacturing. Not only had the margin over all manufacturing widened, 
but only two of the industries studied had higher rates, compared with nine industries for the full period. 


Increases with respect to total labour were somewhat less but still above average. Between 1949 and 1968 the increase 
was 45.4 percent, 56 percent less than the 103.7 percent for all manufacturing; but the annual trend rate of increase of 6.7 
percent was 16 percent greater than the 5.8 percent for all manufacturing, but notably less than the 8.7 percent for production 
labour in this industry. Between 1961 and 1968 the increase was 59.7 percent, almost 2 1/2 times the increase of 24.1 percent 
for all manufacturing. The trend rate was 5.4 percent, less than the 6.7 percent for the full period and the 6.2 percent for 
production labour, but almost 40 percent greater than the 3.9 percent for all manufacturing. While 11 of the industries studied 
had higher rates of increase for the full period, there were only four such industries for the short period. 


Unit labour cost, it has already been pointed out, followed a nonlinear pattern, which is illustrated in the charts; the 
regressions are set forth in Appendix C. Because the components of this pattern are more visible for the total labour measure 
of unit labour cost, this one is discussed, but much the same observations apply to the production labour measure as well. 


It can be seen from the chart showing the curvilinear function for unit labour cost with respect to total labour, that for 
certain periods, separated from the whole, a linear trend is visibly apparent. However, when these trends are linked, the effect 
is a nonlinear movement. From 1949 to 1955 there was a steady upward movement amounting to 92.3 percent altogether (see 
Table 24), from 1955 to 1959 there was little change, from 1960 to 1964 there was a downward movement, amounting to 29 
percent altogether, then one year of no change, and a rise of 13.7 percent between 1965 and 1968. 
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Unit residual cost did have a statistically significant trend over the short period and over the full period with respect 
to production labour but not total labour. However, while the full-period trend was statistically significant,*’ only 20 percent 
of the change could be associated in a linear fashion with the passage of time,”* so that in effect it is not very significant for 
purposes of this study. Attention is therefore confined to unit residual cost over the short period. 


Between 1961 and 1968 unit residual cost with respect to production labour increased 12.8 percent, more than twice 
the increase of 5.8 percent for all manufacturing (see Table 28). The annual trend rate of increase was 2.5 percent. 
Comparison with all manufacturing is meaningless because the trend rates for all manufacturing are not statistically 
significant. However, ten of the industries studied had higher rates of increase, while seven others had rates of decrease (see 
Table 31). With respect to total labour there was an increase between 1961 and 1968 of 67.7 percent, compared with a 
decrease of 1.2 percent for all manufacturing. The trend rate of increase was 2.9 percent per annum, somewhat higher than 
the 2.5 percent for the production labour measure, indicating that nonlabour costs were rising more than nonproduction 
labour costs which are included in the measure related to production labour but not in the measure related to total labour. 
Seven industries had higher rates of increase and one had the same rate, while five had rates of decrease. When this measure 
is related to value added, total activity rather than value added by manufacturing, the increase is even more pronounced. 


It can come as no surprise that, with the lack of clear trends in implicit (value-added) price and most of its components, 
there should be an equally unclear trend in the labour share of value added. However, only in the case of total labour over 
the full period was there no significant trend. But even though the production labour share increased over 1949-1968 from 
43.9 percent to 46.7 percent, there was an annual trend rate of decline of -0.7 percent. This is because the share was higher, 
at 51.6 percent, in 1961, then moved down to the lower value in 1968. The erratic movements of the labour shares in this 
industry can be observed from Table 34. 


Agricultural implements was more labour intensive than average although the considerable fluctuations in this 
industry's labour share mean that its relation to the share in all manufacturing varied greatly. However, in 1968, the 
production labour share was 46.7 percent compared with 34.0 percent in all manufacturing, and the total labour share was 
71.5 percent compared with 47.8 percent in all manufacturing. 


The wide fluctuations in the labour share mean that current-weighted computations of change in the residual share are 
quite different from base-weighted computations. This is explained towards the end of the section on iron and steel mills and 
in parts of Chapters Three and Nine. Comparisons of the base-weighted and current-weighted computations may be obtained 
on request from the Canada Department of Labour, Economics and Research Branch. 


It has already been pointed out that no clear trend in implicit (value-added) price was apparent for the full period so 
the composition of price change for agricultural implements is shown only for the recent period, as follows: 


Trend rate Base Trend rate Base Implicit 
unit labour labour unit resi- residual (value-added) 
cost weight dual cost weight price change 
A B 
Prod. lab., 1961-68" (-0.8 X s516).. (225 x AOS ee Fe OSs 1.0) 
Tot. lab., 1961-68" (-0.8 x 2626) + (2.9 x ll). = =—O62.. 10 
Tot. lab., 1961-68” (-0.8 X .830) + (4.4 X e700) = Ole uis 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


The differences between the trend rates in columns A and B are so great in the case of the second and third equations 
that the validity of these equations must be questioned. (For a full explanation of the reason for the difference between the 
rates in the two columns, see the discussion immediately following the equations in the section of this chapter on slaughtering 
and meat processors.) The specific reasons in these cases are twofold: first, there is the absence of a clear linear trend in 
unit labour cost, which means that it cannot be clearly designated as a component of a linear trend in implicit price (which 
is explained in Appendix B); second, there is the fact that the weights assigned to unit labour cost are very high so that this 
measure is the major component of the equations. In some other industries already discussed one, but only one of the unit 
cost components of the equation represented a trend rate of little or no statistical significance, but the trend rate given was 
so small and/or the weight assigned to that component was so low that it had little influence on the result of the equation. 
However, in this case the trend rates lack statistical significance and carry a large weight. It must further be pointed out that 
the fluctuations in the labour share are greatly responsible for the differences between the column A and column B values 
here. The labour weights of .826 and .830 represent the total labour share of value added, manufacturing and value added, 
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total activity in 1961, which are much higher labour shares, as can be seen from Table 34, than for any of the following years. 
This fact, together with the wide fluctuations up and down from 1961 to 1968 in the labour share, help explain the discrepancy, 
and the fact that the production labour share follows a rather smoother downward trend helps explain the smaller discrepancy 
in the first equation. 


In short, the unit cost measures are so erratic in their movements as to preclude any analysis of trends in implicit price 
change or its components. Analysis is possible of the particular change in implicit price and the components from one specified 
year to another and a precise weight can be given to each cost factor in its relation to implicit price change, but this analysis 
does not permit an application to other than the actual reference years. 


About all that can be said is that over the 1961-1968 period there were significant upward trends in unit residual cost 
while unit labour cost moved fitfully, showing increases between some years and decreases between others. The participation 
of unit labour cost in implicit (value-added) price must be described as indecisive. (The word, ‘‘participation”’ is used in the 
sense of unit labour cost as a component of price change, not in a causal sense.) 


Mention should be made of a study prepared for the Royal Commission on Farm Machinery on productivity in that 
industry.*? The study covers the period, 1947 to 1966, but its estimates of productivity are not comparable with ours not only 
because of our use of revised data issued since completion of that study, but also because of a different methodology. The 
Royal Commission study uses deflated value added as the measure of output in which value added is deflated by the industry 
selling price index whereas our study uses the Statistics Canada data on real domestic product which is arrived at by a 
different method. (This is described in Chapter Four.) However, the interested reader will want to consult this other study 
because it contains much detailed data and examines some of the reasons for productivity change that are beyond the terms 
of reference of our study. 


Motor vehicles 


The importance of both exports and imports to this industry has changed greatly in recent years, partly because of the 
automotive trade agreement between Canada and the United States put into force in 1965, and partly because of a shift in 
consumer preference for the smaller car, which is typical of the kind imported from Europe or Japan. The statistics on exports 
and imports for this industry for 1965 appearing in Table 1 do not reflect the pattern of trade in more recent years. However, 
it can be said, without benefit of statistical support, that this industry has become most important to our export trade, while 
import competition is a significant element in the domestic consumer market. Its importance to the consumer is 
demonstrated by the fact that 5.1 percent of the consumer price index is related to automobile purchase. 


The motor vehicles industry, for purposes of this study, consists of motor vehicle manufacturers (Standard Industrial 
Classification code 323) comprising establishments primarily engaged in manufacturing or assembling complete motor 
vehicles such as passenger automobiles, commercial cars and buses, trucks, ambulances, and taxicabs; and truck body and 
trailer manufacturers (S.1.C. code 325) comprising establishments primarily engaged in manufacturing truck and bus bodies 
but not complete trucks or buses, including the manufacture of truck trailers, tractor-type bus trailers and passenger car 
trailers. The new S.I.C., introduced in 1960, separated the activities of the industry into these two groups that, under the 
previous classification, comprised the motor vehicles industry. There are no problems of statistical continuity between the old 
and new series, although certain adjustments to the data are required in order to maintain continuity (see Appendix A). 


The first thing to be said about this industry is that the introduction of the automotive parts trade agreement caused 
such enormous changes in production and trade with consequent effects on productivity and unit costs of production that the 
1961-1968 period must be considered as so different from the earlier period that to examine the entire 1949-1968 as one unit 
of time is almost meaningless. 


The very great difference between the 1950’s and the 1960’s is illustrated by the fact that while production in 1961 was 
47.4 percent higher than in 1949, in 1968 it was 245.5 percent higher than in 1961 (see Table 2). In the 1950's production 
reached a peak in 1956 when it was 81.1 percent above the 1949 level but this is a modest rise compared with what happened 
in the 1960’s. While there were some reductions in output from one year to another in the 1950’s, the direction was 
consistently upward after 1961 with only two pauses: 


1961-62 + 13.2% 
1962-63 +29.6 
1963-64 + 7.8 
1964-65 ae rons 
1965-66 + 5.1 
1966-67 AIS? ao 
1967-68 +15.2 


The increase in production between 1961 and 1968 of 245.5 percent was four times the increase of 61.1 percent for all 
manufacturing and by far the largest increase for any of the industries studied. 
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Production Labour 


Motor Vehicles 
Output per Worker 
Annual Rate of Change: 11.6% 


S: 33.6 R: .874 


Motor Vehicles 
Production Labour 
Unit Labour Cost 


Motor Vehicles 
Production Labour 
Unit Residual Cost 
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Total Labour 


Motor Vehicles 
Output per Worker 
Annual Rate of Change: 11.9% 


S: 36.7 R: .850 


Motor Vehicles 
Total Labour 
Unit Labour Cost 


Motor Vehicles 
Total Labour 
Unit Residual Cost 
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It follows that value added would also increase much more in the 1960's than the 1950’s. Between 1949 and 1961 there 
was arise of 53.9 percent but it was as high as 94.3 percent between 1949 and 1959; but between 1961 and 1968 the increase 
was 184.1 percent. This latter figure is not only more than 2 1/2 times the 71.0 percent increase for all manufacturing, but, 
as with production, much the highest for any of the industries studied. This also applies to value added, total activity where 
the 1961-1968 increase, at 223.3 percent, was even greater than that for value added, manufacturing. 


As with other aspects of economic activity in this industry, employment moved erratically during the 1950’s but followed 
a steady trend in the 1960's (see Table 3). Production worker employment moved up by 1956 to being 22.8 percent above 
the 1949 level and then moved downward until by 1961 it was 23.4 percent less than in 1949, and had declined by 38 percent 
from 1956. Between 1961 and 1968 employment steadily increased by 79.0 percent, almost four times that for all 
manufacturing, which was exceeded slightly in only one of the industries studied. Total labour employment followed similar 
fluctuations during the 1950's, reaching its low point in 1961, thereafter moving up to a peak in 1965 when it was 70 percent 
higher than in 1961, levelling off over the following years. The 65.6 percent increase between 1961 and 1968 was more than 
twice the increase of 29.8 percent in all manufacturing, exceeded by only one of the industries studied, which was motor 
vehicle parts and accessories, also affected by the automotive trade agreement. 


There was no significant change in the proportion of production labour to total labour. The production worker proportion 
was 81.6 percent in 1949 and 80.4 percent in 1968, (see Table 5). 


Compensation (annual wages, annual wages and salaries) per worker increased more than average for both production 
and for total labour over the full period and less than average over the short period. Between 1949 and 1968 for production 
labour the increase was 201.6 percent, 25 percent greater than the increase of 161.5 percent in all manufacturing; the annual 
trend rate of increase was 9.5 percent, about one-third more than the 7.2 percent in all manufacturing. Only one of the 
industries studied had a higher rate of increase over this full period and one other industry had a rate of almost the same 
magnitude (see Table 11). Between 1961 and 1968 the increase for production labour was 56.4 percent, 28 percent more than 
the increase of 43.9 percent for all manufacturing, but the annual trend rate of increase of 5.5 percent was 13 percent less 
than the average of 6.3 percent. The reason for the greater than average 1961-1968 increase in spite of a lower than average 
trend rate is partly a rise of 15.9 percent between 1967 and 1968 while most of the changes between other years were much 
smaller and two were decreases (see Table 9A). Layoffs and time lost because of strikes reduce annual wages while overtime 
work can increase them. Some of the jump between 1967 and 1968 appears to have been a consequence of greater overtime 
pay because average hourly earnings increased 12.6 percent, a little less than the 15.9 percent for annual wages, but much 
more than the 8.0 percent for wage rate increases which do not include overtime pay. However, 15 of the industries studied 
had higher rates of increase over this period for production labour, compared with only one over the full period (see Table 
1h); 


Over the full period annual wages per production worker increased 201.6 percent, average hourly earnings, 166.4 
percent, and wage rates 156.1 percent; over the short period the increases were 56.4, 47.9 and 45.3 percent (see Table 9A). 
Reasons for the difference in these increases have been suggested above, and are discussed further in Chapter Six. 


For total labour annual compensation per worker increased over the full period at a slightly lower rate than for 
production labour, although still more than average, but over the short period its rate of increase was a little greater than for 
production labour but was lower than average. The increase between 1949 and 1968 was 194.9 percent, 17 percent more than 
the 166.5 percent for all manufacturing, and the annual trend rate of increase of 9.0 percent (compared with 9.5 percent for 
production labour only) was 20 percent greater than the 7.5 percent in all manufacturing. Three of the industries showed 
higher rates over this period. Between 1961 and 1968 the increase was 53.3 percent, 16 percent more than the 45.9 percent 
in all manufacturing; but because of relatively low increases in some of the years, the annual trend rate of increase was 5.9 
percent, a little better than the 5.5 percent for production labour but rather less than the 6.3 percent in all manufacturing, 
while exceeded in nine of the other industries studied and matched in another. 


As pointed out near the beginning of this section, changing circumstances of the industry made the 1960's so different 
from the 1950's as to render almost meaningless any analysis of the two decades as one time period. This is why the annual 
trend rate of change in implicit (value-added) price indicated for the full period lacks statistical significance (R =.201), while 
the trend rate for the short period is highly significant (R =.977). From 1962 to 1968 there was a steady decline (thus the 
higher significance), whereas over the earlier years, there was a substantial rise between 1949 and 1950, followed by a strong 
decline over the next four years, then a steady rise from 1955 to 1959, then another decline over the next two years (see Table 
12). A glance at the unit cost data in the summary table of statistics shows that their trend rates over the full period have 
no statistical significance while those for the short period are of high significance. Therefore, discussion of implicit price and 
its cost components is confined to the 1961-1968 period. 


Between 1961 and 1968 implicit price related to value added by manufacturing decreased by 17.8 percent, compared 
with an increase of 6.2 percent for all manufacturing (see Table 12). There was an annual trend rate of decrease of -5.0 
percent, compared with a rate of increase of 0.9 percent for all manufacturing. Only four of the other industries studied 
showed falling implicit price over this period with respect to value added by manufacturing and none of the rates of decrease 
were as great as for this industry (see Table 16). Related to value added by total activity, implicit price did not decline quite 
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so much. There was a 6.5 percent reduction between 1961 and 1968, compared with an increase of 10.5 percent in all 
manufacturing, and the annual trend rate of decrease of -2.9 percent was almost half that for value added, manufacturing 
but compares with a rate of increase of 1.7 percent in all manufacturing. As with value added, manufacturing, only four of 
the other industries studied registered declines in implicit price over this period and none of them were as great as for this 
industry. 


Between 1961 and 1968 the industry selling price index for motor vehicle manufacturers rose 1.8 percent, compared 
with reductions over the same period of 17.8 and 6.5 percent in the two indexes of implicit (value-added) price. The slight rise 
in the industry selling price, which is similar to a wholesale price, may have resulted from rising raw material or fuel and energy 
costs, which are reflected in industry selling but not implicit (value-added) price, or result from other costs at the factory or 
warehouse not included in value added. The consumer (retail) price index for a new passenger car was down 3.5 percent in 
1968 from 1961. 


Labour productivity (output per worker) increased moderately during the 1950’s and at what must be described as an 
exceptionally high rate during the 1960’s. It is not the purpose of this study to offer reasons for changes in productivity or any 
of the measures of economic activity examined here, but it can be said in this case that the remarkable increases for motor 
vehicles indicated in the charts and in Tables 17 and 19 are primarily related to the exceptional expansion of operations 
brought about by the automotive parts agreement between Canada and the United States. 


The increases in output per worker between 1949 and 1961 were 92.3 and 75.3 percent for production and total labour 
respectively, 59 and 17 percent higher than the increases of 58.1 and 64.2 percent in all manufacturing (see Table 17). 
Between 1961 and 1968 the increases in this industry were 93.1 and 108.5 percent for production and total labour, which were 
almost 2 3/4 times and 4 1/2 times greater than the comparable increases of 34.6 and 24.1 percent in all manufacturing. 


Because of the unusual performance of output per worker over this recent period in this industry, it is worthwhile to list 
the year-over-year changes during this time: 


With Respect to 


Production Total 

labour Jabour 
1961-62 + 2.3% + 5.8% 
1962-63 + 9.6 +11.4 
1963-64 - 6.9 =) Hau 
1964-65 +13.1 +13.4 
1965-66 + 4.5 + 5.9 
1966-67 + 35.1 + 34.5 
1967-68 +15.9 +15.7 


The annual trend rate of increase in output per production worker was 11.6 percent for the full period, almost twice the 
rate of 5.9 percent for all manufacturing, but still exceeded by the rates in four of the other industries studied (see Table 19). 
Much of the rate for this industry reflects the large increases in 1964-65, 1966-67 and 1967-68, shown above; the rate for 
1949-1961 (eliminating the influence of the later years) was 4.1 percent, ** while the rate for 1961-1968 was 16.2 percent, 
almost four times greater than the rate for 1949-61, almost 4 1/2 times the short-period rate of 3.7 percent for all 
manufacturing, and by far the highest rate of increase for any of the industries studied. 


For total labour the trend rate of increase over the full period was 11.9 percent per annum, for the 1949-61 period it 
was 8.9 percent, and for the 1961-68 period, 17.7 percent. The full-period rate of 11.9 percent was a little more than twice 
the 5.8 percent for all manufacturing and was exceeded by the rates for only three of the other industries studied (see Table 
19), while the short-period (1961-1968) rate of 17.7 percent was 4 1/2 times the rate of 3.9 percent for all manufacturing and 
much the highest rate for any of the industries studied. Motor vehicles was one of the few manufacturing industries where 
labour productivity increased more in the 1960's than in the 1950's. 


Unit labour cost followed a nonlinear rather than a linear trend over the full period (see Appendix C for the details), 
so that it is not amenable to analysis as a component of linear trend in implicit (value-added) price over this period. However, 
it did follow a significant linear trend over the short period, more so with respect to production labour (R = .808) than total 
labour (R = .482), but significant in both cases (at the 99 percent level in the first case and the 95 percent level in the second). 
(Charts accompany this section illustrating the nonlinear trend line for both classes of unit labour cost.) 


In 1968 unit labour cost with respect to production labour was 19.0 percent below the 1961 level, whereas in all 
manufacturing there was an increase between these years of 6.9 percent (see Table 24). There was an annual trend rate of 
decrease of -4.4 percent, in contrast with a rate of increase of 2.0 percent in all manufacturing. Only two other industries 
among those studied showed rates of decrease and neither one was as great as for this industry (see Table 26). With respect 
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to total labour, the 1968 value was 26.5 percent below that for 1961, compared with an increase of 17.6 percent in all 
manufacturing. There was an annual trend rate of decrease of -4.9 percent while for all manufacturing there was a rate of 
increase of 1.9 percent. Four of the other industries studied had rates of decrease but the downtrend in this industry was by 
far the greatest. 


Unit residual cost, like unit labour cost, followed a nonlinear path, as the charts reveal (see Appendix C for the details). 
Clearly, a linear trend rate over the full period would be without statistical significance, which is borne out by the low goodness 
of fit ratios (R = .224 and .249). However, also as with unit labour cost, only more so, there are strong, statistically significant 
trends for the three measures of unit residual cost over the short period. 


Between 1961 and 1968 unit residual cost with respect to production labour decreased 17.2 percent, while for all 
manufacturing it increased 5.8 percent. The annual trend rate of decline was -5.3 percent, indicating a stronger downtrend 
in this measure than in unit labour cost relative to production labour. While six other industries among those studied showed 
rates of reduction (one of them lacking statistical significance), motor vehicles had the much greater negative rate (see Table 
31). (A comparison with all manufacturing is not made since the trend rate for that industry lacks statistical significance.) 
With respect to total labour, there was a decline between 1961 and 1968 of 10.8 percent while there was a 1.2 percent drop 
for all manufacturing. There was an annual trend rate of decrease of -5.1 percent; five of the other industries studied showed 
negative rates, although in one case it was not statistically significant; one of them showed a slightly greater rate of decrease 
than motor vehicles. 


Related to value added by total activity rather than by manufacturing, unit residual cost with respect to total labour 
behaved differently. Between 1961 and 1968 it increased 4.6 percent in contrast with reductions of 17.2 and 10.8 percent in 
the other two measures. While there was also a trend rate of decrease, it was not nearly as great, -1.8 percent, compared with 
-5.3 and -5.1 percent for the other two measures. Five other industries showed rates of decrease, four of them greater, while 
all manufacturing had a rate of increase of 1.6 percent per annum. (The all manufacturing rate in this case was highly 
significant statistically, which was not the case for the other two-short-period measures. )°> 


No statistically significant trends are discernible in movements of the labour share of value added, as can be seen from 
the low goodness of fit ratios (R values) in the summary table of statistics. Except, that is, for the labour share of value added 
by total activity which moved down from 35.5 percent in 1961 to 27.9 percent in 1968, following a statistically significant 
annual trend rate of decline of -2.6 percent. Twelve of the other industries studied showed downward trend rates for the labour 
share of value added, total activity, although a few of them were of doubtful statistical significance, but none of the negative 
rates were as great as for motor vehicles (see Table 36). 


The production labour share of value added, manufacturing was 32.2 percent in 1949, 31.0 percent in 1961 and 30.5 
percent in 1968. Reference to these years only would suggest some Stability but the share was as low as 25.5 percent in 1950 
and as high as 42.5 percent in 1954, suggesting instability, which is in fact a more accurate description (see Tables 34 and 
38A), explaining the lack of a clear trend. Over the 20 years the share averages about one-third which would make it about 
the same as in all manufacturing. 


The total labour share of value added, manufacturing was 42.1 percent in 1949, 44.3 percent in 1961, and 39.6 percent 
in 1968, its lowest value was 33.2 percent in 1950 and its highest, 60.1 percent in 1954. There was the same instability as 
in the production labour share (see Tables 34 and 38B). Averaged over the 20 years the share was 43.4 percent, a little less 
than the 47.4 percent for all manufacturing. 


While the labour share was unstable, the fluctuations were not so great as to cause much difference between 
base-weighted and current-weighted computations of unit residual cost or change in the residual share, which are derived 
from formulas using the labour share as the weight. This is explained towards the end of the section on iron and steel mills 
in this chapter and in parts of Chapters Three and Nine. A comparison of the computations may be obtained on request from 
the Canada Department of Labour, Economics and Research Branch. 


Because no trend is apparent in implicit (value-added) price over the full period, the composition of implicit price change 
for the motor vehicles industry is given only for the recent period, as follows: 


Trend rate Base Trend rate Base Implicit 
unit labour labour unit resi- residual (value-added) 
cost weight dual cost weight price change 
A B 
Prod. lab., 1961-68” (-4.4 x 2310)» «ct 4-523 X .690) = -5.0 -5.0 
Tot. lab., 1961-68" (-4.9 X .443) + (-5.1 X .557) = -5.0 -5.0 
Tot. lab., 1961-68” (-4.9 me 300)e vt a(—le8 X .645) = -2.9 -2.9 
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x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


The fact that the values are the same in columns A and B indicates the goodness of fit of the unit cost trend rates in 
these equations. The major component of implicit price change was in each case unit residual cost. While both unit cost 
measures were moving down, in the first two equations, unit residual cost was moving down somewhat more than unit labour 
cost such that if unit labour cost had declined at the same rate, implicit price would have moved down by 5.3 percent per 
annum in the first equation and 5.1 percent in the second; however, the differences are quite small, six percent in the first 
case, two percent in the second. Of course, these differences would be greater if the labour weight were larger and the residual 
weight smaller, assuming no change in the trend rates. In the final equation related to value added by total activity, unit labour 
cost shows a downward trend rate that is about 2 3/4 times that for unit residual cost. If the latter had shown the same rate 
of change downward, implicit price would have declined by 4.9 percent per annum rather than 2.9 percent, a difference of 
forty percent. 


Motor vehicle parts and accessories 


The automotive parts trade agreement, effected between Canada and the United States, has had an impact on both 
exports and imports in this industry, as it has on the motor vehicles industry, just discussed. For this reason, the data on 
exports and imports in Table 1 for 1965, especially compiled for this study, probably do not reflect the more recent situation. 
Be that as it may, some parts of this industry have found exports an important part of their market while some parts have 
had to contend with import competition; indeed, some may fall into both categories. 


Motor vehicle parts and accessories manufacturers (Standard Industrial Classification code 325) comprise establish- 
ments primarily engaged in manufacturing motor vehicle parts (except truck and bus bodies) such as engines, brakes, 
clutches, axles, gears, transmissions, wheels, frames, radiators, springs, automobile hardware, heaters, horns, and mirrors; 
excluding tires and tubes, automobile glass and batteries, which are classified elsewhere. Although revisions to the Standard 
Industrial Classification, introduced in 1960, were such that essential continuity of data under the old and new codes is 
possible, one large establishment was, under the new code, brought into this industry. However, that change and other 
revisions which have been discussed in Chapter Four are allowed for by the adjustments described in Appendix A. 


This industry provides much of its output directly to the motor vehicles manufacturer but some is supplied directly to 
the consumer either through a retail outlet or as parts used in shops where passenger Cars and other vehicles are repaired. 
Fender repair, brake relining and muffler replacement account for 0.6 percent of the consumer price index; they have been 
selected as ‘‘proxies’”’ for the cost of automobile repairs. Of course, the labour and other costs incurred by the repair shops 
contribute to the charges levied on the customer for their services, but the price of the parts themselves is obviously an 
important element. 


Between 1949 and 1968 production in this industry increased 255.3 percent, 50 percent more than the increase of 170.6 
percent for all manufacturing, but six of the other industries studied showed greater increases over this full period (see Table 
2). In fact, between 1949 and 1961 the increase was only 38.8 percent, more than 40 percent less than the 68.0 percent for 
all manufacturing. It follows that all of the above average rise in output occurred in the 1960's. Between 1961 and 1968 the 
increase was 156.0 percent, 2 1/2 times more than the 61.1 percent for all manufacturing, and exceeded by only one of the 
industries studied, motor vehicles, which is the other industry to be most affected by the automotive parts agreement. 
However, the agreement's influence must not be exaggerated because the biggest year-over-year increase in this 1961-1968 
period took place between 1961 and 1962 and there was, indeed, a slight drop in production between 1966 and 1967, after 
the agreement had come into effect. On the other hand, the second largest increase occurred between 1967 and 1968 and 
it was about four times the increase for all manufacturing, suggesting that a special factor, such as the agreement, had a 
bearing on this industry. 


Value added increased not only more than average but not one of the industries studied registered a larger increase 
over the full or short period. This is not only because of the extraordinary increase in production over the short period but also 
because of the highest increase for any of the industries studied in implicit (value-added) price over the full period and one 
of the highest increases over the short period. This is discussed in more detail later in this section. 


This industry experienced greater increases in employment over both the full and short periods than any of the 
industries covered by this study. The increases were somewhat larger for total labour than production labour alone, but this 
was the pattern in all manufacturing as well. Production labour employment in 1968 was 144.5 percent greater than in 1949, 
5.3 times the increase of 27.2 percent for all manufacturing, and, it was 83.3 percent greater than in 1961, 4.2 times the 
increase of 19.7 percent for all manufacturing (see Table 3). For total labour, the 1968 figure was 162.1 percent greater than 
that for 1949, almost five times the all manufacturing increase of 32.8 percent, and the increase over 1961 was 91.5 percent, 
three times the rise of 29.8 percent for all manufacturing. 
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Production Labour 


Motor Vehicles 

Parts & Accessories 

Output per Worker 

Annual Rate of Change: 1.0% 
$: 11.8 R: .518 


Motor Vehicles 

Parts & Accessories 

Unit Labour Cost 

Annual Rate of Change: 5.1% 
S$: 13.0 R: .906 


Motor Vehicles 

Parts & Accessories 

Unit Residual Cost 

Annual Rate of Change: 6.3% 
S: 9.8 R: .963 
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Total Labour 


Motor Vehicle 

Parts & Accessories 

Output per Worker 

Annual Rate of Change: 0.6% 
S$: 10.1 R: .385 


Motor Vehicle 

Parts & Accessories 

Unit Labour Cost 

Annual Rate of Change: 5.9% 
Senl2s9) 1Ri-9 31 


Motor Vehicle 

Parts & Accessories 

Unit Residual Cost 

Annual Rate of Change: 5.7% 
S$: 14.2 R: .907 
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In 1949 the proportion of production labour to total employment was 84.6 percent; it was 6.6 percent less in 1968, at 
79.0 percent (see Table 5). There was a statistically significant rate of decrease in this proportion of -0.4 percent. However, 
the porportions remained close to the average for all manufacturing. 


Compensation (annual wages, annual wages and salaries) per worker increased at about the average rate over the full 
period and less than average over the short period. Over both the full and short periods the accumulated increases for 
production labour were slightly above average, which was true also for total labour over the short but not the full period. 


Between 1949 and 1968 compensation per production worker increased 172.8 percent, a little more than the increase 
of 161.5 percent for all manufacturing. The annual trend rate of increase of 7.3 percent was just a little more than the 7.2 
percent for all manufacturing. While the annual trend rate of increase for the short period of 5.2 percent was 17 percent less 
than the rate of 6.3 percent for all manufacturing (four industries had lower rates; see Table 11), the increase of 47.3 percent 
between 1961 and 1968 was somewhat greater than the 43.9 percent for all manufacturing. This was because of a sudden 
jump between 1967 and 1968 of 16.2 percent, compared with only 7.8 percent in all manufacturing (see Table 9A). 


Compensation per worker for the total labour force was 172.8 percent above its 1949 level (just the same as for 
production labour only), only a very little more than the 166.5 percent increase in all manufacturing. The annual trend rate 
of increase at 7.4 percent, was a very little less than the 7.5 percent for all manufacturing. Between 1961 and 1968 the 
increase of 43.2 percent was almost the same as the 45.9 percent for all manufacturing, but the annual trend rate of increase 
of 5.1 percent was almost one-fifth less than the rate of 6.3 percent for all manufacturing; only three industries studied had 
lower rates, while one had the same rate (see Table 11). The 1961-1968 increase was in line with the average because of an 
unusually large increase between 1967 and 1968, as with compensation for production labour only (see Table 9C). 


Data on average hourly earnings in 1949 in this industry were not available on which a series could be indexed, so it 
is only possible to compare changes in annual wages with changes in wage rates (see Table 9A). From 1949 to 1961 both 
increased to the same extent, 85.2 and 86.3 percent, but between 1961 and 1968, annual wages increased 47.3 percent and 
wage rates somewhat less, at 38.3 percent. Reasons for these differences are suggested in general terms in the section on 
wages in Chapter Six. 


Implicit (value-added) price, it has already been pointed out, increased at a higher rate over the full period than for any 
of the other industries studied and at one of the highest rates of all over the short period with respect to both value added 
by manufacturing and value added by total activity. 


Between 1949 and 1968 there was an increase of 104.4 percent, more than three times the increase of 33.0 percent 
in all manufacturing (see Table 12). The annual trend rate of increase of 5.8 percent was almost six times the average rate 
of 1.0 percent and as mentioned before, the highest rate computed. Between 1961 and 1968 the increase was 26.2 percent, 
about 4 1/4 times the increase of 6.2 percent for all manufacturing, while the trend rate was 3.8 percent, also 4 1/4 times 
the average. Four of the industries studied had higher rates of increase over this period. A similar comparison applies to value 
added by total activity over the short period. All the trend rates are highly significant statistically (each R value is greater than 
0.9), and since the unit cost trend values are also statistically significant, meaningful equations can be presented showing 
the cost components of implicit price change over both the full and short periods. 


The industry selling price index for this industry increased 7.9 percent between 1961 and 1968, compared with 
increases of 26.2 and 25.1 percent respectively in implicit price related to value added, manufacturing and value added, total 
activity. This much smaller increase in what is similar to wholesale price suggests that some of the higher implicit price was 
offset by the lower raw material or fuel and energy costs, which are reflected in the industry selling or wholesale prices but 
not in value added price. The increases in the consumer (retail) price indexes for fender replacement and brake relining were 
41.3 and 28.4 percent. As pointed out previously, the indexes measure the total charge to the consumer, including labour and 
other charges set by the repair shop, as well as the cost of the parts themselves. However, it is worth noting that these 
increases are either greater than or equal to those of implicit (value-added) price and much greater than those for industry 
selling price. As elsewhere in this study, such discrepancies are pointed out but not explained. 


Labour productivity (i.e. output per worker) increased much less than average over the full period and less than average 
over the short period in spite of the sharp increases in production. This is not surprising in view of the much above average 
increases in employment that accompanied the rising production. 


Between 1949 and 1968 output per production worker increased 45.3 percent, which was 60 percent less than the 
increase of 112.7 percent for all manufacturing. Much of the lag behind the average resulted from the very sharp drop between 
1960 and 1961, from 160.1 to 113.3, a reduction of 29.2 percent.*° This would also partly explain why, over the full period the 
annual trend rate of increase of 1.0 percent was only about one-sixth of the 5.9 percent rate for all manufacturing and the 
lowest rate shown for this period for any of the industries studied (see Table 19). Production worker productivity improved 
over the short-period;~’ the increase between 1961 and 1968 was 28.3 percent, about one-fifth less than the increase of 34.6 
percent for all manufacturing. The annual trend rate of increase, at 2.3 percent, was about 40 percent below the rate of 3.7 
percent for all manufacturing, but six other industries had lower rates (see Table 19). 
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With respect to total labour, the performance of output per worker was much the same although its rate of increase 
over the recent period was somewhat greater. Between 1949 and 1968 there was an increase of 35.6 percent, little more than 
one-third of the 103.7 percent for all manufacturing; the annual trend rate of increase of 0.6 percent was only about one-tenth 
the rate of 5.8 percent for all manufacturing and the lowest rate for any of the industries studied. However, it must be 
emphasized that the effect of the substantial drop between 1960 and 1961, similar to that described above with respect to 
production labour, must be kept in mind.”° As with production labour, there was a notable improvement over the short period 
but it was still below average. In fact, the increase between 1961 and 1968, at 33.6 percent, was significantly higher than the 
24.1 percent for all manufacturing, but the annual trend rate of increase of 2.6 percent was one-third less. This is because 
there was an increase for all manufacturing in every year but the first (that is, 1961-1962), while there were decreases for 
two years for motor vehicle parts and accessories, and because while some of the increases in this industry were much larger 
than any for all manufacturing, their effect on the trend rate was largely offset by the changes in the other years. In any event, 
over the short period, six other industries had lower rates of increase and one showed a rate of decline. 


An examination of the two charts on output per worker in this industry reveals a gradual upward trend until 1960, 
followed by the break between 1960 and 1961 that has been discussed, and then another gradual upward trend until 1968. 
Indeed, when the two periods are examined independently of each other, and a nonlinear trend is computed, very good fits 
are obtained; for production labour, R values of .987 and .880 for 1949-1960 and 1961-1968 respectively, compared with only 
518 for a linear trend for 1949-1968; and for total labour .968 and .925, compared with .385 (see Appendix C). The question 
is whether the break between the end of the one period and the beginning of the other is ‘‘real’’ (i.e., reflects what actually 
happened) or statistical (see footnote 26). In the smelting and refining industry, discussed in the section following this one, 
a substantial statistical revision did necessitate separating the two time periods almost completely. Examination of the charts 
on motor vehicle parts and accessories reveals, as would be expected, a similar break between 1960 and 1961, concerning 
which the comments just made also apply. 


The sharp drop in output per worker between 1960 and 1961 caused an equally sharp rise in unit labour cost, relative 
to production labour and to total labour. Inspection of the charts and of the indexes in Table 24 shows that between 1949 
and 1960 there were only moderate increases, 13.2 percent for production labour and 27.2 percent for total labour, compared 
with 33.3 and 24.2 percent for all manufacturing; between 1961 and 1968 the increases were 14.7 and 7.2 percent, compared 
with 6.9 and 17.6 percent for all manufacturing. However, an increase of 44.4 percent for production labour and 47.6 percent 
for total labour is indicated between 1960 and 1961 (to be compared with reductions of 29.8 and 29.2 percent in output per 
worker), so that between 1949 and 1968 unit labour cost increased 87.6 percent with respect to production labour only, 
compared with 23.0 percent in all manufacturing and, relative to total labour the increase was 101.2 percent, compared with 
30.8 percent for all manufacturing. 


The annual trend rate of change for unit production labour cost over the full period was 5.1 percent, which is ten times 
the rate of 0.5 percent for all manufacturing and the highest rate of increase for any of the industries studied (see Table 26). 
However, for the reasons stated, its significance is open to question.*? For the short period the trend rate was 2.4 percent, 
one-fifth greater than the 2.0 percent for all manufacturing, and a rate that was exceeded in eight of the industries studied. 
With respect to total labour, the trend rate for the full period was 5.9 percent, which, as might be expected, was more than 
eight times the rate of 0.7 percent for all manufacturing and the largest shown for any industry. For the short period the rate 
was 2.2 percent, slightly less than the 2.4 percent for production labour, one-sixth greater than the 1.9 percent in all 
manufacturing, but exceeded in 11 of the industries studied. 


For the reasons with which the reader is now familiar, data on unit residual cost over the full period must be questioned. 
Between 1960 and 1961, when the sudden change occurred, the measure related to production labour increased 18.5 percent 
but by a much more modest 4.4 percent when related to total labour (see Table 28). The increase of 18.5 percent, while large, 
is small in comparison with the changes in output per worker and unit labour cost and not such as to affect seriously the 
continuity of the series. Unit residual cost related to production labour in 1968 was 118.1 percent above its 1949 value and 
the difference was 108.6 percent with respect to total labour. These increases were much greater than the 38.9 and 35.1 
percent increases for all manufacturing. Similar differences between this industry and all manufacturing were observed for 
unit labour cost. 


The behaviour of unit labour cost over the short period was closer to that of all manufacturing. However, very high 
increases in implicit (value-added) price continued over the short as well as the full period; because of this and because over 
the short period unit labour cost increased more moderately than over the full period, unit residual cost increases had to be 
much above average. For the measure related to production labour there was an increase of 35.6 percent between 1961 and 
1968 while for all manufacturing it was only 5.8 percent. The measure related to total labour, value added, manufacturing 
increased 61.7 percent while there was a small reduction of 1.2 percent in all manufacturing; with respect to total labour and 
value added, total activity, the increase was 74.2 percent, compared with 5.0 percent in all manufacturing. 


Recognizing once more that the full-period rates are of questionable accuracy, it is to be observed that the annual trend 


rate of increase with respect to production labour was 6.4 percent, almost five times the rate for all manufacturing, and the 
highest rate shown for any of the industries studied (see Table 31). With respect to total labour, the rate over the full period 
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was 5.7 percent, 4 3/4 times the rate for all manufacturing, and, once again, the highest rate for any of the industries 
studied. 


The trend rates for the short period (when the ‘‘break”’ in the data between 1960 and 1961 would have no effect) were 
somewhat less extreme but still much above average. With respect to production labour, the rate of increase was 4.8 percent, 
one of the highest, but exceeded, nevertheless in three other industries and matched in one. With respect to total labour and 
value added by manufacturing, the rate was 6.3 percent, and with respect to total labour and value added by total activity, 
the annual trend rate of increase was 6.9 percent, with only one industry having a higher rate. 


There was no significant trend in the production worker or total labour share of value added over the full period. The 
change between 1960 and 1961 that has been discussed throughout this section contributed to the erratic appearance of the 
fluctuations. Between these years there was an 11.8 percent increase in the production labour share and 14.4 percent 
increase in the total labour share (see Table 34). But, aside from that special situation, the share showed little sign of a steady 
movement up or down. 


The production labour share was 45.1 percent in 1949, 45.5 percent in 1961 and a little lower, at 41.4 percent in 1968; 
but values at least as high as 45 percent are also shown for 1952, 1953 and 1965. The total labour share was 56.2 percent 
in 1949, 65.2 percent in 1961 and 55.4 percent in 1968, but for the reasons given, the 1961 share must be regarded as not 
only unusual but questionable. Ignoring this 1961 figure, it can be seen (Table 34) that there has been little net change over 
the years. The same can be said concerning the total labour share of value added by total activity. 


This industry was more labour intensive than average over the 1949-1968 period. The 1949 production labour share of 
45.1 percent was more than one-fifth higher than the 38.6 percent in all manufacturing and only three of the industries 
studied had higher values. The total labour share in the same year was 56.2 percent, about one-sixth greater than the 48.6 
percent in all manufacturing and exceeded in only four of the industries studied. 


The 1961 production labour share was, at 45.5 percent, some 5.8 percent greater than the 1961-1968 average of 43.0 
percent, but the 1961 total labour share, at 65.2 percent, was 11.6 percent above the average of 58.4 percent. While both 1961 
figures are ‘‘out of line’, the total labour share for 1961 must be regarded as sufficiently atypical that its use as a base weight 
in short-period computations is questionable. For this reason, an alternative computation of unit residual cost relative to total 
labour was made, using as the base weight the 1962 values. Using a smaller labour share for the base weight (and one that 
is more representative) reduced the values for unit residual cost and its growth from the base year (1961). This is seen from 
a comparison of the computations of annual trend rate of change in unit residual cost relative to total labour derived from 
the original and the alternative base weights: 


Relative to: Rate S) R 
Value added, mfg. - original 6.3% 1077 .848 
Value added, mfg. - alternative Sexe) orl .863 
Value added, total - original 6.9 14.4 .809 
Value added, total - alternative (2 sdk 832 


The unusually high base weights in the original computations would make for a marked difference between 
base-weighted and current-weighted computations not only of unit residual cost but also of change in the residual share of 
value added. A comparison of these computations may be obtained on request from the Canada Department of Labour, 
Economics and Research Branch. 


While information has been presented on computed trend rates over the full period, there is sufficient reason to doubt 
their accuracy that the composition of implicit (value-added) price change for motor vehicle parts and accessories is presented 
only for the recent period, and because of the doubts also associated with the 1961 base weight for total labour, alternate 
equations are added below, incorporating a rate for unit residual cost computed by use of the alternative base labour weight 
introduced just above: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1961-68* (2.4 X .455) + (4.8 X 2005) = ee teh: 
Tot. lab., 1961-68" (222 x £652) tte (653 X (348) gical Oe SS 
Tot. lab., 1961-68*AlIt. (222 X .599) + (5.8 X 105 0 es es | 
Tot. lab., 1961-68” (242 m e329 X $209) eee 6 35 ces al, 
Tot. lab., 1961-687Alt. (252 x 267:1).8 te 6E2 X A329) <= SO as, 
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related to value added manufacturing 
related to value added total activity 

- as calculated from this equation 

- as calculated by computer (see Table 16) 


wor< x 


The use of the alternative base weights makes no difference in the trend rate of change for implicit price. 


Only the first of the above equations covers production labour only; it indicates that unit labour cost was about one-third 
of the implicit price change = x .455 
pee eS 31 F 
3.5 
In the following four equations unit labour cost constituted 39.9, 36.6, 46.0 and 42.2 percent respectively. The proportions 
were somewhat less, based on the alternative, that is, the third and fifth equations. 


The unit residual cost was, of course, greatest, at more than two-thirds, with respect to production labour, in the first 
equation. Related to total labour and value added, manufacturing, the proportion was a little more than 60 percent, and 
related to total labour, value added, total activity, it was about 55 percent. Even in the last two equations where the residual 
weights were between one-half and two-thirds less than the labour weights, the much greater rate of increase in unit residual 
than in unit labour cost more than offset the smaller weight. The fact that unit residual cost increased more, relative to total 
than to production labour, indicates that the nonproduction labour portion of unit residual cost (of which it is part when unit 
residual cost is related to production labour) held down the rate of increase. It follows that nonlabour residual cost was 
increasing more rapidly than labour cost. 


Smelting and refining 


Exports have traditionally been of great importance to this industry in which nickel, copper and other nonferrous metals 
are processed. In 1965, according to statistics especially prepared for this study, 56.0 percent of the value of the industry’s 
production was exported (see Table 1). At the same time imports accounted for 14.3 percent of total domestic sales for the 
output of this industry. It is almost entirely a supplier of raw materials or (to put it more correctly) goods in process to other 
industries that turn out many products, mostly of the durable goods variety, that are used by consumers, service industries 
and others. 


Smelting and refining (Standard Industrial Classification code 295) consists of establishments primarily engaged in 
smelting ores bearing nonferrous metals or the refining of such metals. Such operations, when conducted at the mine site, 
are intended to be reported on separately from the mining operations. The industry is similar, under the revised S.I.C., 
introduced in 1960, to what was called, under the old classification, ‘‘non-ferrous metal smelting and refining’. While 
introduction of the new establishment concept and the transfer of certain byproducts to other industries produced changes 
for which adjustment factors could be devised (see Appendix A), many other revisions were made to the data, especially on 
value added, for which it was not found possible to devise adjustment factors. This produced such serious discontinuities in 
the data on value added that analysis of full-period trends in implicit (value-added) price and unit residual cost (which, it will 
be recalled, is derived from a formula including value-added price) would have no meaning. 


Because it is of some interest in itself, some attention is given to trends over the full period (1949 to 1968) in production, 
employment, compensation per worker, output per worker and unit labour cost. But most of the attention is on the recent 
(1961-1968) period when unit residual cost and implicit (value-added) price can be included. 


Production increased less than average over both the full and short periods. Between 1949 and 1968 the increase was 
146.2 percent, 14 percent less than the increase of 170.6 percent in all manufacturing, and between 1961 and 1968 the 
increase of 44.8 percent was 27 percent less than the 61.1 percent for all manufacturing (see Table 2). Because of breaks 
in the continuity of value added data, mentioned above (see also page 36), figures for the years 1949 to 1968 inclusive cannot 
be analyzed. Between 1961 and 1968 value added by manufacturing activity increased 59.7 percent, one-sixth less than the 
71.0 percent increase for all manufacturing, and value added by total activity increased 61.7 percent, one-fifth less than the 
average of 78.1 percent. However, there were smaller increases in both kinds of value added in nine of the industries 
studied. 


Employment increases in the industry were substantially above average over the full period for both categories of 
employment and almost as much below average over the short period. Production worker employment in 1968 was 53.8 
percent greater than in 1949, almost twice the difference of 27.2 percent for all manufacturing, exceeded by only two of the 
industries studied (see Table 3). The increase between 1961 and 1968 was only 8.8 percent, less than half the average rise 
of 19.7 percent, but eight of the other industries either had smaller increases or experienced decreases in employment. The 
employment of total labour went up 74.7 percent over the full period, 2 1/4 times the 32.8 percent average rise, with only three 
of the industries studied showing larger increases, while over the short period the rise was 16.0 percent, slightly more than 
half the average of 29.8 percent, but 13 of the industries either experienced smaller increases or actual decreases. 
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Production Labour 


Smelting & Refining 

Output per Worker 

Annual Rate of Change: 4.6% 
S: 8.9 R: .926 


Smelting & Refining 
Production Labour 
Unit Labour Cost 


Smelting & Refining 
Production Labour 
Unit Residual Cost 
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Total Labour 


Smelting & Refining 
Output per Worker 
Annual Rate of Change: 3.3% 


S: 7.6 R: .907 


Smelting & Refining 

Unit Labour Cost 

Annual Rate of Change: 2.0% 
S$: 13.8 R: .741 


Smelting & Refining 
Total Labour 
Unit Residual Cost 


Sl 


There was a substantial shift between 1949 and 1968 in the proportions of production and nonproduction workers. In 
1949 the production worker proportion was 85.5 percent which dropped one-eighth to 75.3 percent in 1968, following a 
statistically strong trend rate of decrease of -0.6 percent per annum (see Table 5). The production worker proportion moved 
from being slightly above average in 1949 (85.5 percent, compared with 81.1 percent) to slightly below in 1968 (75.3 percent, 
compared with 77.7 percent). 


Compensation (annual wages, annual wages and salaries) per worker did not increase quite as much as the average 
for both labour categories over both periods. For production labour the increase from 1949 to 1968 was 143.5 percent, 11 
percent less than the increase of 161.5 percent in all manufacturing, and the annual trend rate of increase of 6.4 percent was 
also 11 percent below the average which was 7.2 percent; only three of the industries studied showed smaller rates (see Table 
11). From 1961 to 1968 the increase was 33.6 percent, about one-quarter less than the average rise of 43.9 percent, while 
the annual trend rate of increase of 5.7 percent was almost ten percent less than the average of 6.3 percent; eight of the 
industries experienced lower rates of increase. 


Between 1949 and 1961 annual wages per production worker, average hourly earnings and occupational wage rates 
increased to about the same extent in this industry 82.2, 89.7 and 87.0 percent respectivley (see Table 9A). Wage rate data 
are not available for the industry after 1964; between 1961 and 1964 the three increases were 7.6, 8.4, and 7.1 percent. Hourly 
earnings continued to increase somewhat more than annual earnings through to 1968, the 1961-1968 increases being 33.6 
and 36.0 percent. Possible reasons for such differences are set forth in the section on wages in Chapter Six. 


Implicit (value-added) price increased more than average between 1961 and 1968,°° by 10.3 percent, compared with 
6.2 percent in all manufacturing (see Table 12); the annual trend rate of increase of 3.0 percent was more than three times 
the rate of 0.9 percent for all manufacturing but it was exceeded in eight other industries (see Table 16). Related to value 
added by total activity, the increase was 11.6 percent between 1961 and 1968, only slightly more than the 10.5 percent for 
all manufacturing, but the difference was greater in the annual trend rate, but not as much as with respect to value added 
by manufacturing, namely, 3.1 percent, or not quite twice the average rate of 1.7 percent; eight of the industries had higher 
rates. 


The industry selling price index rose much more over this period than value-added price. Between 1961 and 1968 it 
moved up 33.6 percent, compared with implicit price increases of 10.3 percent (value added, manufacturing) and 11.6 percent 
(value added, total activity). This suggests a rather substantial increase in the cost of raw material or fuel and energy inputs 
which are components of the wholesale-type industry selling price but not of value-added price. 


Labour productivity increases in this industry were less than average over both the full and short periods. The increase 
between 1949 and 1968 in output per production worker of 60.0 percent was little better than half of the average increase 
of 112.7 percent (see Table 17); the annual trend rate of increase of 4.6 percent was almost one-quarter less than the rate 
of 5.9 percent for all manufacturing, but four of the industries studied had lower rates (see Table 19). Between 1961 and 1968 
the increase with respect to production labour was 33.1 percent, almost the same as the 34.6 percent for all manufacturing, 
but the annual trend rate of increase of 2.6 percent was almost one-third less than the average rate of 3.7 percent, but nine 
industries showed lower rates, compared with four industries over the full period. 


The increases for total labour were less than for production labour only and even more below average. Output per worker 
rose 41.0 percent over the full period, 60 percent less than the average increase of 103.7 percent; the trend rate of 3.3 percent 
was almost 40 percent less than the average of 5.8 percent (compared with a 25 percent difference for production labour only); 
three of the industries had lower rates and two had rates almost the same. Between 1961 and 1968 the increase was 24.9 
percent, fractionally more than the 24.1 percent for all manufacturing, but two year-over-year decreases and one quite small 
increase between two other years (see Table 17) contributed to a trend rate of 1.8 percent that was not only 30 percent less 
than that for production labour only but less than half the 3.9 percent for all manufacturing. Nevertheless, four of the other 
industries had lower rates of increase. 


While compensation per worker increased rather less than average in smelting and refining, increases in output per 
worker were even more below average, with the expected result that unit labour cost increased more than average. This was 
so for both categories of labour and over both time periods. 


Between 1949 and 1968 the increase with respect to production labour was 52.2 percent, 2 1/4 times the increase in 
all manufacturing (see Table 24), while the annual trend rate of change of 1.0 percent was twice the average rate of 0.5 
percent, with, however, four other industries having higher rates (see Table 26)*’. Over the short period there was a trend rate 
of increase in unit labour cost for production labour of 2.5 percent per annum, one-quarter greater than the rate for all 
manufacturing, but less than in seven other industries. There was a fall of eight percent between 1961 and 1962, a further 
but smaller reduction by 1963, a rise of more than 20 percent by 1967, and then a drop of almost seven percent in 1968; all 
of which explains why there was an uptrend even though the 1968 index was almost identical with that for 1961. 


With respect to total labour, there was an increase between 1949 and 1968 of 78.3 percent, 2 1/2 times the average 
increase of 30.8 percent, and the trend rate was 2.0 percent, twice the rate for production labour only, and almost three times 
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the rate of 0.7 percent for all manufacturing, but less than the rates for four of the other industries studied. Between 1961 
and 1968 the increase was 8.5 percent, less than half of the 17.6 percent for all manufacturing, but that is because of a 
relatively high index in this industry for 1961 (over 1949); because of a sharp drop between 1961 and 1962, followed by a 
steady rise thereafter (see Table 24), the annual trend rate of increase was 3.4 percent, more than 75 percent above average, 
although it was exceeded in five other industries. 


It will be observed that unit labour cost increased at a much faster rate in the short than in the full period and much 
more for total labour than for production labour in both time periods. 


It has already been explained that a break in the continuity of value-added data renders of no meaning any computation 
of change in unit residual cost over the full period. However, the charts contain the values for all the years and a nonlinear 
curve has been fitted for the 1949-1960 period. The trend for 1961-1968 can be clearly seen from the charts to be linear. 


Unit residual cost increased over the short period somewhat more than unit labour cost when both are related to 
production labour only and somewhat less when related to total labour. It follows that unit nonproduction labour cost 
increased not only more than unit production labour cost, which has already been observed, but also more than unit nonlabour 
residual cost. This is because unit residual cost relative to production labour has a nonproduction labour as well as nonlabour 
component while it contains exclusively nonlabour cost only when related to total labour. 


Between 1961 and 1968 unit residual cost with respect to production labour increased 13.5 percent, compared with 5.8 
percent in all manufacturing (see Table 28); the annual trend rate of increase of 3.1 percent was exceeded by the rates in 
six other industries (see Table 31).°* Over the same period the increase in the measure related to total labour was 11.0 
percent, while there was a small 1.2 percent decline in all manufacturing; the annual trend rate of increase of 2.8 percent 
was exceeded in nine industries. Related to total labour and value added, total activity, the short-period increase was 14.9 
percent, compared with 5.0 percent for all manufacturing, and the trend rate, at 2.7 percent, was two-thirds higher than the 
average rate of 1.6 percent but nine industries had higher rates of increase. 


A glance at the data on labour share of value added (see Table 34) shows why it showed no trend over the short period 
to increase or decrease. While the production labour share for 1968 was nine percent less than in 1961, the latter figure was 
unusually high. Over 1961-1968 the labour shares averaged 44.3 percent for production labour and 60.6 percent for total 
labour, both relative to value added, manufacturing, and 47.8 percent for total labour relative to value added by total activity. 
These were all higher than comparable figures for all manufacturing, the first two being notably higher. Smelting and refining 
must be considered labour intensive, relative to the average for all manufacturing, and a comparison of the 1961 labour 
weights used in the implicit (value-added) price equations shows only two of the industries studied with higher values for 
production labour relative to value added, manufacturing, the same number for total labour relative to value added, 
manufacturing but nine such industries in the case of total labour relative to value added, total activity. 


Because the 1961 labour shares in each case were higher than for any of the subsequent years, current-weighted 
computations of change in the residual share were rather different from base-weighted computations. Comparative data may 
be obtained on request from the Canada Department of Labour, Economics and Research Branch. 


Excluding the full period, the composition of implicit (value-added) price change for smelting and refining for the period 
1961 to 1968 is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1961-68" (285 x 7 By ee KS X O22) eee eo SO 
Tot. lab., 1961-68" (3.4 x isle ye t2u8 x (369) an 322) 1S '0 
Tot. lab., 1961-68” (3.4 X 0505) 4+ (25.7 X LAOS) Mtns a) Saal 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


In the first equation unit labour cost constitutes 42.7 percent of price change ee x 4/8 — 221) 


Pow. 4 
in the second equation it is 67.0 percent and in the third, 55.4 percent. 
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Electrical products 


Import competition appears to be more important to this industry than export trade, at least on the basis of 1965 
statistics compiled for this study on an industry basis from commodity data (see Table 1). In that year exports constituted 
6.6 percent of the value of production and imports accounted for 18.3 percent of the value of total market sales of products 
of the industry. This may have changed in more recent years with the apparent increase in the sales of Japanese-made 
television, radio and other electronic items; but data have not been compiled on this. This industry produces many articles 
for direct use by the consumer as well as others for use by other industries. Electrical appliances account for 2.0 percent of 
the consumer price index, light bulbs and automobile batteries another 0.1 percent each. 


The electrical products industries (called an industry in this section for the sake of simplicity) comprise the following, 
under the unrevised 1960 Standard Industrial Classification:*? small electrical appliances (S.I.C. code 331) including the 
manufacture of vacuum cleaners, fans, irons and water heaters and toasters; major appliances, electric and nonelectric (S.1.C. 
code 332) including household-type appliances and machines such as stoves, refrigerators, home and farm freezers, 
windowtype air conditioning units, laundry equipment and sewing machines; household radio and television receivers (S.1.C. 
code 334), plus the manufacturing of record playing, tape playing and recording equipment and parts; communications 
equipment (S.1.C. code 335) including radio and television transmitters, radar equipment, closed circuit television equipment, 
electronic navigational aids, public address apparatus, and related parts and equipment, as well as establishments primarily 
engaged in manufacturing telephone and telegraph equipment and parts, electronic control panels, etc.; electrical industrial 
equipment (S.1.C. code 336) such as electric motors, generators and other electric power equipment used in the generation, 
transmission and utilization of electric energy; batteries (S.I.C. code 337) including wet and dry batteries; electric wire and 
cable (S.I.C. code 338); and miscellaneous electrical products not elsewhere classified (S.1.C. code 339) such as lighting 
fixtures, light bulbs and tubes, other kinds of electric lamps, panelboards, low voltage switchboards, etc. as well as 
establishments primarily engaged in manufacturing electronic computers and data processors. 


No serious changes accompanying the introduction of the new S.I.C. affected continuity of data based on the old and 
new classifications. Adjustment factors to allow for continuity are described and set out in Appendix A. It would undoubtedly 
have been better to have restricted our analysis to one or two of the industries comprising this group but this was not feasible 
partly because of problems of data continuity if only a certain industry or certain industries were singled out. If this study is 
followed by further research, it is hoped that more disaggregative analysis will be possible for industries like this. 


Production increased much more than average in this industry over both the full and short periods. Because of declining 
implicit (value-added) price, value added, while increasing more than average, did so by a smaller margin than production. 


The increase in production between 1949 and 1968 was 309.6 percent, more than 80 percent above the increase of 
170.6 percent for all manufacturing, and exceeded by only two of the industries studied (see Table 2). Between 1961 and 1968 
there was a rise of 94.6 percent, more than 50 percent above the average, which was 61.1 percent, and again exceeded by 
only two industries. Over the full period value added rose by 311.3 percent which just about matched the rise in real output. 
This was some 20 percent greater than the rise of 259.9 percent for all manufacturing, but seven industries showed greater 
increases. Between 1961 and 1968 the rise was 89.2 percent, again very close to the rise in real output, some 25 percent 
greater than the average increase, but exceeded in five industries. Over the short period, value added by total activity behaved 
in almost an identical fashion; the increase was 90.9 percent which exceeded the average by a slightly smaller margin, 16 
percent, and, as with value added, manufacturing, was exceeded by higher increases in five other industries. 


Employment of both production workers and total labour increased.much more than average over both the full and short 
periods. Between 1949 and 1968 the rise of 62.4 percent for production labour was more than 2 1/4 times greater than the 
rise of 27.2 percent for all manufacturing; indeed, only one of the industries studied experienced a greater increase (see Table 
3). Between 1961 and 1968 the rise of 47.2 percent for production labour was 2.4 times the 19.7 percent for all manufacturing 
and was exceeded in only two industries among those studied. Total labour employment went up 79.4 percent over the full 
period, almost 2 1/2 times the increase of 32.8 percent for all manufacturing, and over the short period the increase of 39.1 
percent was about one-third greater than the average rise of 29.8 percent; over both periods only two industries showed 
greater increases. 


Over the full period total employment increased more than that of production labour but over the more recent, short 
period production labour registered the greater increase. There was a reduction in the proportion of production workers to 
total employment from 76.3 percent in 1949 to 70.8 percent in 1967 (a 1968 figure was not available when the data were 
prepared). However, the trend towards a reduced production worker proportion, if it is a trend, was not very strong (see Table 
5). The proportion was less than that for all manufacturing in 1949 and 1967. 
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Production Labour 


Electrical Products 

Output per Worker 

Annual Rate of Change: 9.3% 
S: 5.9 R: .993 


Electrical Products 

Unit Labour Cost 

Annual Rate of Change: — 1.5% 
S: 6.2 R: .841 


Electrical Products 

Unit Residual Cost 

Annual Rate of Change: — 0.3% 
S: 4.9 R: .306 
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Total Labour 


Electrical Products 

Output per Worker 

Annual Rate of Change: 9.0% 
S: 8.7 R: .982 


Electrical Products 

Unit Labour Cost 

Annual Rate of Change: — 1.1% 
S: 9.0 R: .638 


Electrical Products 

Unit Residual Cost 

Annual Rate of Change: — 0.2% 
S: 5.4 R: .247 
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Compensation (annual wages, annual wages and salaries) per worker increased significantly less than average for both 
categories of labour over both time periods. For production labour compensation per worker was 127.8 percent greater in 1968 
than in 1949, one-fifth less than the 161.5 percent in all manuafacturing; the annual trend rate of increase of 5.1 percent was 
about one-third less than the rate of 7.2 percent for all manufacturing; only one industry, among those studied, had a lower 
rate, and it was 5.0 percent (see Table 11). Between 1961 and 1968 the increase for production labour was 34.3 percent, 
one-fifth less than the average increase of 43.9 percent; the trend rate was 4.9 percent per annum, more than one-fifth less 
than the rate of 6.3 percent in all manufacturing. Over both the full and short periods the increases in annual wages per 
worker, average hourly earnings, and occupational wage rates were very similar; for 1949 to 1968 they were 127.8, 130.1, and 
135.7 percent, and for 1961 to 1968 they were 34.3, 32.8, and 33.8 percent (see Table 9A). 


For total labour, compensation (in this case, annual wages and salaries) per worker increased 122.5 percent between 
1949 and 1968, more than 25 percent less than the average rise of 166.5 percent. The annual trend rate of increase of 5.6 
percent was somewhat higher than the 5.1 percent for production labour but 25 percent below the rate of 7.5 percent for all 
manufacturing; only one industry had a lower rate and one had the same rate (see Table 11). Between 1961 and 1968 the 
increase of 21.7 percent was less than half the average increase of 45.9 percent; the trend rate of 3.5 percent was significantly 
less than the 4.9 percent for production labour and little more than half of the 6.3 percent for all manufacturing. It was the 
lowest rate of increase for any of the industries studied. 


Implicit (value-added) price followed a slight downward movement over both the full and short periods. However, as will 
be observed from Table 12, it was subject to many fluctuations. The index for 1968, at 100.4 was virtually the same as for 
1949, but it was as high as 117.9 in 1952 and as low as 98.2 in 1967. Over the full period the annual trend rate of decrease 
was -0.7 percent; four other industries among those studied showed a downtrend and for two of them the rate was greater 
(see Table 16). Over the same period there was an annual trend rate of increase of 1.0 percent for all manufacturing. Between 
1961 and 1968 the trend rate of decrease was -0.4 percent, while for all manufacturing there was a rate of increase of 0.9 
percent. For this period also, four industries showed a downtrend in implicit price, but they were not all the same industries, 
and each exhibited a stronger downtrend than this industry. A similar comparison applies to short-period trend in implicit 
price relative to value added by total activity (the other data all being related to value added, manufacturing). This is one of 
the few industries to show decreasing implicit price over the time period under review. 


There is no industry selling price index for the electrical products industries as such but indexes are available for each 
of the component industries except communications equipment. The changes in these indexes between 1961 and 1968 were 
as follows: 


as 


Small electrical appliances 

Major appliances 

Household radio and television receivers 
Electrical industrial equipment 

Batteries 

Electric wire and cables 

Miscellaneous electrical products 
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The consumer (retail) price indexes, over the same period declined 3.6 percent for radios, 7.9 percent for a console television 
receiver, while an index covering all durable household appliances, most of which are electrical, moved down 4.2 percent; at 
the same time the index for automobile batteries moved up 14.0 percent. 


Labour productivity increased considerably more than average over the full period for both categories of labour; over 
the short period it was slightly less than average for production labour and slightly more than average for total labour. 


Between 1949 and 1968 output per worker for production labour rose 152.3 percent, more than one-third higher than 
the increase of 112.7 percent for all manufacturing (see Table 17). The annual trend rate of increase was 9.3 percent, close 
to 60 percent more than the 5.9 percent for all manufacturing, but there were seven other industries with higher rates (see 
Table 19). Between 1961 and 1968 the increase was 32.2 percent, slightly less than the 34.6 percent for all manufacturing, 
and, similarly, the annual trend rate of increase, at 3.5 percent, was just slightly below the 3.7 percent for all 
manufacturing. 


For total labour, as with production labour, the increases were much smaller over the short period than over the full 
period, meaning that output per worker increased more in the 1950's than in the 1960’s. For total labour the increase between 
1949 and 1968 was 128.4 percent, almost one-quarter greater than the 103.7 percent in all manufacturing; the annual trend 
rate of increase was 9.0 percent, a little less than the 9.3 percent for production labour, and more than one-half greater than 
the rate of 5.8 percent in all manufacturing; seven industries showed larger rates (see Table 19). Between 1961 and 1968 
there was a rise of 39.9 percent, about two-thirds greater than the 24.1 percent for all manufacturing. The trend rate of 
increase of 4.4 percent per annum was not only one-quarter greater than the 3.5 percent for production labour, but one-eighth 
greater than the 3.9 percent for all manufacturing; however, seven other induStries had higher rates and one had the same 
rate. 
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Unit labour cost with respect to production labour was 9.7 percent less in 1968 than in 1949, compared with an average 
increase of 23.0 percent (see Table 24). There was an annual trend rate of decrease of -1.5 percent while there was a rate 
of increase of 0.5 percent for all manufacturing; ten other industries experienced rates of decrease, three of which were 
greater than in electrical products (see Table 26). Between 1961 and 1968 there was a small increase of 1.6 percent while 
in all manufacturing the rise was 6.9 percent; however, the annual trend rate of increase was 1.0 percent, resulting from the 
fact that while the index for 1961 was close to that for 1968, unit labour cost fell for the next three years and then moved 
back up to a level by 1968 slightly in excess of that for 1961. However, the rate of increase of 1.0 percent, while a reversal 
from the rate of decrease of -1.5 percent for the full period, was only half the 2.0 percent for all manufacturing; indeed, 14 
of the industries had a higher rate and one had the same rate (see Table 26). 


Unit residual cost showed little indication of a trend upward or downward over the full period relative to both categories 
of labour and with respect to total labour over the short period. With the exception of production labour over the short period, 
it can be seen from the summary table of statistics that none of the R values (measuring goodness of fit) were statistically 
significant. Attempts to fit the data over the full period to a nonlinear function improved the fit somewhat, but even then the 
trend was not strong (see Appendix C). This can be discerned from an inspection of the charts and the data in Table 28. 
Relative to production labour, unit residual cost increased 17.0 percent from 1949 to 1952, fell 3.2 percent the next year, 
increased 2.9 percent the year after that, dropped again, this time by 12.2 percent, increased the next two years by 17.6 
percent, then dropped 6.9 percent, followed by a 4.6 percent rise and a drop the next two years of 4.7 percent, bringing us 
to 1961. From then until 1968 the pattern was of a rather steady decline, indicated by the high R value (.906) for this period 
only. However, erratic behaviour, such as that described for the 1950’s indicates no trend, which was also the case for total 
labour over the whole period and over the short period with respect to value added, total activity, as well as value added, 
manufacturing. 


The lack of any significant trend in unit residual cost with respect to total labour is reflected in a similar lack of trend 
in the total labour share. On the other hand, probably as a result chiefly of the strong short-period trend in unit residual cost 
relative to production labour, a significant trend in the production labour share is discernible over both the full and the short 
periods, except that it is an upward trend over the short period and a downward trend over the full period. However, the 
production labour share was so small in this industry that the trend rates of change, being rather small anyway, do not 
indicate any great shift in the labour share. 


The production labour share in 1949 was 36.3 percent, 31.2 percent in 1961, and 32.6 percent in 1968. The annual 
trend rate of decrease over the full period was -0.9 percent and considering that one percent of 30 percent is only 0.3 percent, 
these rates do not indicate any basic change in factor shares. Over the full period the production labour share averaged 
around 33 percent and around 31 percent over the short period, while the total labour share averaged about 54 percent over 
the full period and also a little less, at about 52 percent, over the short period. 


The composition of implicit (value-added) price for the electrical products industries is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1949-68" (-1.5 X .363) + (-0.3 X .637) = -0.7 -0.7 
Tot. lab., 1949-68* (-1.1 X .510) + (-0.2 X .490) = -0.7 -0.7 
Prod. lab., 1961-68" (150 X .312) + (-1.1 X .688) = -0.4 -0.4 
Tot. lab. , 1961-68" (-0.7 X .553) + (-0.1 x .447) = -0.4 -0.4 
Tot. lab., 1961-68” (-0.7 X .498) + (-0.1 X 2502)) = =0..3 9-0-3 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


An explanation of the value in columns A and B is set forth in the same part of the section of this chapter covering 
slaughtering and meat processors. In this industry there are no differences between the columns. 


In the first two equations both unit cost trend rates are negative, but the unit labour cost trend constitutes 70 percent 
of the implicit price change. In the third equation, the residual weight is more than twice the labour weight and the trend rates 
of change, while of about the same magnitude, have opposite values, - labour positive, residual negative, - so it follows that 
the trend rate is negative. In the last two equations unit residual cost is barely a component at all, not only because of the 
very small trend rates but also because the rates are, in fact, without statistical significance. Indeed, only in the third equation, 
with respect to production labour over the short period, is unit residual cost a sizeable component. 
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The small changes in unit cost and the fact that they were mostly downward, are reflected in the modest downtrend 
in implicit (value-added) price in this industry. 


Cement manufacturers 


Foreign trade has been of negligible importance to this industry, either as an outlet for exports or as a source of import 
competition. On the basis of statistics compiled on an industry basis for this study from commodities data, exports constituted 
only 3.8 percent of the value of the industry’s production in 1965 and 1.5 percent of the value of total market sales of the 
industry’s product was made up of imports (see Table 1). The industry is of obvious importance to most branches of the 
construction industry including not only residential, commercial and industrial construction, but also highways, roads and 
bridges. 


Cement manufacturers (Standard Industrial Classification code 341) comprise establishments primarily engaged in 
manufacturing hydraulic cement, including Portland, natural masonry and puzzolan cements. No significant changes in the 
components of the industry were introduced into the revised S.1.C. code put into effect in 1960 and whatever adjustments were 
necessary to the data to ensure continuity between the old and the new series are set forth in Appendix A. 


Production in this industry increased less than average over the full period and much less over the short period. The 
increase between 1949 and 1968 of 149.7 percent was one-eighth less than the increase of 170.6 percent for all 
manufacturing, and the increase of 14.9 percent between 1961 and 1968 was only one-quarter of the average 61.1 percent 
rise. Indeed, of the industries studied, only one showed a smaller increase over the recent period. However, it must be pointed 
out that 1965 and 1966 were years of much higher output, 1966 reaching a peak of 190.7 percent over 1949, followed by a 
drop of almost 15 percent between 1966 and 1968 (see Table 2). 


Notwithstanding the low increases in output, because of the much higher than average increase in implicit 
(value-added) price (to be discussed further on), value added increased considerably more than average over the full period. 
However, the small increase in real output was not sufficiently augmented by the relatively high implicit price increase over 
the short period, so that value added increased less than average. 


Between 1949 and 1968 value added increased 408.5 percent, 57 percent more than the rise of 259.9 percent for all 
manufacturing, exceeded in only two of the industries studied and matched in another. In contrast, between 1961 and 1968 
the increase in value added by manufacturing was 40.1 percent, little better than half the increase of 71.0 percent in all 
manufacturing; for value added by total activity the increase was 38.3 percent, just half of the 78.1 percent for all 
manufacturing. However, six industries had lower increase in value added by manufacturing over the short period. 


Employment increases were greater than average over the full period and less than average over the short period; in 
fact, in the recent period production labour employment decreased slightly. Between 1949 and 1968 production worker 
employment increased 55.5 percent, more than twice the 27.2 percent for all manufacturing, and exceeded in only two of the 
industries studied (see Table 3). However, between 1961 and 1968 there was a decline of 2.1 percent; there had been a rise 
of 10 percent from 1961 to 1966, followed by a drop of 11 percent between 1966 and 1968. However, greater reductions in 
employment over the short period took place in four other industries. 


The employment of total labour was 87.7 percent greater in 1968 than in 1949, an increase of 2 2/3 times the 32.8 
percent for all manufacturing, an increase exceeded in only one of the industries studied. Between 1961 and 1968 the increase 
was only 4.4 percent, just about one-seventh the increase of 29.8 percent for all manufacturing. However, six other industries 
had either smaller increases or showed reductions in total employment over this period. 


The progortion of production labour to total employment dropped remarkably between 1949 and 1968. In 1949, at 93.0 
percent, it was higher than for any of the other industries covered by this study, to be compared with 81.1 percent for all 
manufacturing; by 1968 it was down to 77.0 percent, fractionally less than the 77.7 percent for all manufacturing. This was 
a reduction of 17.2 percent and constituted an annual trend rate of decrease of -1.0 percent (with high statistical significance; 
see Table 5). 


Compensation (annual wages, annual wages and salaries) per worker increased about in line with the average for both 
production and total labour, a little more than average over the full period and a little less than average over the short 
period. 


For production labour the increase between 1949 and 1968 of 159.0 percent was almost the same as the 161.5 percent 
for all manufacturing; similarly with the annual trend rate of increase of 7.4 percent compared with the average of 7.2 percent. 
The 1961-1968 increase of 40.1 percent was just a little less than the 43.9 percent for all manufacturing, while the trend rate 
of increase of 6.1 percent similarly fell slightly behind the 6.3 percent for all manufacturing.*° 
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Production Labour 


Cement Manufacturers 

Output per Worker 

Annual Rate of Change: 5.5% 
S$: 9.5 R: .944 


Cement Manufacturers 
Production Labour 
Unit Labour Cost 


Cement Manufacturers 

Unit Residual Cost 

Annual Rate of Change: 5.1% 
S: 8.7 R: .964 
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Total Labour 


Cement Manufacturers 
Output per Worker 

Annual Rate of Change: 3.4% 
S: 8.9 R: .890 


Cement Manufacturers 

Unit Labour Cost 

Annual Rate of Change:|2.7% 
-S: 12.7 R: .833 


Ceme t Manufacturers 

Uni’ ‘sidual Cost 

Ann Rate of Change: 4.5% 
S:9.. R: .950 
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Annual wages and salaries per worker increased more than annual wages in the full period and less in the short period. 
For total labour the 1949-1968 increase of 169.4 percent was close to the 166.5 percent for all manufacturing, and the annual 
trend rate of increase of 8.1 percent, a little more than the 7.4 percent for production labour, was also somewhat greater than 
the average of 7.5 percent. The 39.4 percent increase between 1961 and 1968 was about 15 percent less than the 45.9 percent 
for all manufacturing and the annual trend rate of increase, at 5.6 percent, was 11 percent less than the 6.3 percent 
average. 


Implicit (value-added) price rose much more than average over both the full and short periods, although the rate of 
increase diminished somewhat over the short period. The rise of 103.6 percent between 1949 and 1968 was more than three 
times the average increase of 33.0 percent (see Table 12). The annual trend rate of increase of 4.1 percent was more than 
four times the average rate of 1.0 percent and the second highest rate among the industries studied (see Table 16). The 21.9 
percent increase between 1961 and 1968 was 3 1/2 times the average increase of 6.2 percent, while the annual trend rate 
of increase of 3.3 percent was 3 2/3 times the rate of 0.9 percent for all manufacturing. However, over this more recent period 
seven other industries had higher rates of increase. The difference betwesn this industry and all manufacturing was not quite 
as great for implicit price with respect to value added by total activity as it was with respect to value added by manufacturing 
activity. The increase of 20.3 percent between 1961 and 1968 with respect to value added, total was about the same as the 
21.9 percent with respect to value added, manufacturing, and was twice the 10.5 percent increase for all manufacturing 
(compared with 3 1/2 times described just above). The trend rate of 3.2 percent was almost the same as the 3.3 percent 
discussed above but was less than twice the average rate of 1.7 percent (compared with 3 2/3 times described above). 


The industry selling price index moved up 16.3 percent between 1961 and 1968, compared with 21.9 percent and 20.3 
percent for the two implicit price indexes. Since industry selling price resembles wholesale price, it means that it reflects the 
cost of raw materials, fuel and energy inputs which are not part of implicit (value-added) price. Since industry selling price 
increased significantly less than value-added price, it follows that relatively lower costs of the inputs just described modified 
the effect of the more rapidly increasing value-added price. 


Labour productivity increased less than average in this industry over both the full and the short periods. While there 
was a well-fitting trend over the full period, the trend in the short period had no significance. This appears to be because of 
certain movements that tend to fit a linear regression over the full period but suggest some kind of curvilinear function over 
the more recent years, which can be observed from the charts.°° 


Output per production worker in 1968 was 60.6 percent greater than in 1949, little better than half the average increase 
(see Table 17). The annual trend rate of increase of 5.5 percent was not as much below average as the 1949-1968 difference, 
being only seven percent less than the rate of 5.9 percent for all manufacturing. This higher rate than might be expected 
reflects the stronger increases from 1960 to 1965, amounting to 40 percent altogether, while the 12 percent drop from 1965 
to 1967 combined with the period of little net change between 1949 and 1956 to keep the rate less than average. However, 
seven of the industries studied had smaller rates of increase. 


Between 1961 and 1968 there was little net change. While the 1968 index was 17.4 percent above the 1949 value, there 
was Steady increase from 1961 to 1965, amounting to 25 percent, followed by a 12 percent reduction over the next two years 
(noted above) and a seven percent rise in the last year. The linear trend rate of increase of 0.9 percent has no statistical 
significance.?” 


Output per worker with respect to total labour increased less than with respect to production labour only. Over the full 
period the increase was 33.0 percent, hardly more than half the increase for production labour, and one-third of the 103.7 
percent increase in all manufacturing. This measure also followed movements similar to those for production labour (see the 
chart and Table 17). The trend rate of increase of 3.4 percent per annum was 60 percent of the 5.5 percent for production 
labour alone and was just short of 60 percent of the 5.8 percent rate for all manufacturing. As with production labour only, 
there was no significant linear trend over the short period, the indexes (with base 1961) ranging from a low of 100.0 in 1961 
to a high of 120.8 in 1965, with the average over the eight years being 111.2. The fact that the 1967 value was only 3.0 percent 
higher than in 1961 combined with the variations just described to produce a ‘‘no-change”’ trend. 


With respect to production labour, three of the other industries studied had trend rates of increase over the short period 
of less than one percent, all of which were statistically significant, at least at the 95 percent level, and there was one such 
industry with respect to total labour (see Table 19). 


In view of the relatively low increases in output per worker and the average increases in compensation per worker in 
this industry, it is to be expected that unit labour cost increases would be greater than average. This was in fact the case. 


For production labour the increase over the full period was 61.3 percent, some 2 2/3 times the increase of 23.0 percent 
in all manufacturing (see Table 24). The annual trend rate of increase of 0.9 percent was 80 percent greater than the average 
rate of 0.5 percent. Five industries had greater rates of increase, while eleven industries showed declining unit labour costs 
over this period (see Table 26). Between 1961 and 1968 the increase was 19.3 percent, 2 3/4 times the increase of 6.9 percent 
in all manufacturing, while the trend rate of increase, at 5.0 percent per annum, was not only much greater than the full-period 
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rate (on the average this was the case among manufacturing industries) but was 2 1/2 times the short-period rate of 2.0 
percent for all manufacturing. Only one industry among those studied had a higher rate over this period. 


The increases relative to total labour were greater than those relative to production labour, and as with the latter they 
were greater over the short than over the full period. Between 1949 and 1968 the increase was 102.5 percent, 3 1/3 times 
the 30.8 percent rise for all manufacturing. The annual trend rate of increase of 2.7 percent was three times the rate for 
production labour and almost four times the rate of 0.7 percent in all manufacturing. Three industries had higher rates of 
increase (see Table 26). Between 1961 and 1968 there was a rise of 26.6 percent, half again as much as the 17.6 percent rise 
in all manufacturing. The trend rate of 6.1 percent exceeded by more than 20 percent that for production labour only and by 
almost 3 1/4 times the rate for all manufacturing. This was the highest rate of increase for any of the industries studied. 


While unit labour cost relative to production labour showed a statistically significant linear trend at the 95 percent level, 
a nonlinear regression increased the significance to the 99 percent level (see Appendix C). The curvilinear trend line is plotted 
for this series in the accompanying chart. 


This has been an industry of rising unit costs of production, both labour and residual. Over the full period unit residual 
cost increased considerably more than unit labour cost, while over the shorter period the reverse was the case. However, over 
both periods, unit residual cost increased more with respect to production than total labour. This is to be expected because 
nonproduction labour cost is part of the measure related to production but not to total labour and we know that nonproduction 
labour cost was increasing more than production labour cost because unit labour cost relative to production labour only 
increased less than unit labour cost for total labour which, of course, includes nonproduction labour. 


Over the full period the increase with respect to production labour was 114.9 percent, almost three times the increase 
of 38.9 percent for all manufacturing (see Table 28). The annual trend rate of increase was 5.1 percent, close to six times the 
rate for unit labour cost and almost four times the rate of 1.3 percent in all manufacturing. Only one industry among those 
studied had a higher rate over this period (see Table 31). Over the short period the increase was 22.5 percent, almost four 
times the 5.8 percent for all manufacturing. The trend rate of increase was 2.9 percent, a little more than half the rate for 
unit labour cost (a reverse from that for the full period), exceeded by the rates for seven of the industries studied, and to be 
compared with a situation of no net change for all manufacturing. 


With respect to total labour the increase over the full period was 104.0 percent, about three times the 35.1 percent for 
all manufacturing. The annual trend rate of increase, at 4.5 percent, was rather less than the 5.1 percent relative to production 
labour and two-thirds more than the rate for unit labour cost; it was 3 3/4 times the rate for all manufacturing and was 
exceeded in only one industry. Over the short period the increase was 20.6 percent, compared with a slight decrease in all 
manufacturing. The trend rate of increase was 2.6 percent per annum, less than half the rate for unit labour cost; nine of the 
industries studied showed greater rates of increase in this measure of unit residual cost over the short period (see Table 31) 
and, as with respect to the measure related to production labour, there was no net change for all manufacturing. For unit 
residual cost relative to total labour and to value added by total activity, the 1961-1968 percentage change and the trend rate 
were similar to those described relative to value added by manufacturing, except that the 2.4 percent for this industry 
compared with 1.6 percent for all manufacturing, rather than no net change, as in the case of the other measures. 


This was one of the least labour intensive of all the industries studied. The production labour share of value added was 
20.9 percent in 1949, 16.9 percent in 1961 and 16.5 percent in 1968. Only three of the industries showed a smaller labour 
share in 1949, and it was about 40 percent less than the labour share in all manufacturing. The total labour share was not 
much larger in 1949 than the production labour share, 22.8 percent, compared with 20.9 percent, but because of the 
substantial shift away from production labour, described earlier in this section, by 1968 there was a greater difference 
between the two shares, 22.7 percent for total labour, 16.5 percent for production labour. The shares of total labour relative 
to value added, total activity were much the same as those relative to value added by manufacturing. 


With shares as small as these, trend rates of change are not likely to mean very much, especially when, as in this 
industry, the full-period trends show a fall in the labour shares and the short-period trends show an increase. This industry 
seems to follow certain long-term cyclical movements, which have been given very brief reference in this section, and the 
labour share probably behaves similarly. 


The composition of implicit (value-added) price change for cement manufacturers is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
A B 
Prod. lab., 1949-68" (0.9 Xx 5209) et i1 x 791) = 4.2 4.1 
Tot. lab., 1949-68" (As7 x .228) + (4.5 x ioe ae 4sb 24el 
Prod. lab., 1961-68" (520 ne .169) + (2.9 X '631)5) arate Ss 
Tot. lab., 1961-68" (6.1 4 .218) + (2.6 X £732) >= Seo “353 
Tot. lab., 1961-68” (6.1 x ALi) 82 4 X oa) | mete to s2 


ty 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


Because the residual weight is so much greater than the labour weight, unit residual cost has been the principal 
component of implicit price change, even when the rate of change in unit labour cost is much greater than the rate for unit 
residual cost. In the first equation unit labour cost accounts for only 4.5 percent of price change (8 x .209 


42 ) =.045. 


The percentages for the four other equations are, in order: 15.0, 25.6, 37.3, and 41.4. If unit labour cost had not moved up 
or down, implicit price would have changed at the rate shown for unit residual cost. In the first two equations covering the 
full period unit labour cost had a moderating influence and in the last three, the opposite effect. Once more it must be 
emphasized very strongly that the reference here is to the mathematical influences of each component of the result of the 
equation; it is not meant to imply that the costs pushed the price up - which they may or may not have done - since the price 
may have been pulled up by demand factors - which may or may not be the case - influencing factor prices and factor costs 
in turn. 


A report has recently been published by Statistics Canada on productivity in the cement manufacturing industry.*® Like 
other studies in this series, it includes much more detailed information on the industry than is found in our study, and it is 
one of the first in the series to include data on unit labour cost. It should be pointed out that the estimates of output per worker 
and of labour cost per unit of output are much the same in the Statistics Canada study and this one, which is to be expected 
since they both use the same basic data. The reader wanting greater detail about the industry for the years, 1959 to 1969, 
will want to consult this other study; however, it does not contain estimates of unit residual cost or implicit (value-added) price 
which are found in our study. 


Petroleum and coal products 


This industry, particularly the petroleum refining part of it, is changing its trade orientation so that the data on exports 
and imports compiled for this study on an industry basis from commodities data may not accurately reflect more recent 
conditions. However, on the basis of 1965 data, exports accounted for only 1.6 percent of the value of production and imports 
accounted for 10.0 percent of the value of total market sales of products of the industry. It is primarily a domestic industry, 
supplying the needs of industry, commerce and the consumer. Part of its importance to the consumer can be assessed by 
the fact that 1.7 percent of the consumer price index covers fuel oil and 2.6 percent, gasoline for automobiles. The products 
of this industry are included in many other items measured by the consumer price index. 


The petroleum and coal products industries (called an industry here, for ease of presentation) comprise: petroleum 
refineries (Standard Industrial Classification code 365) which are establishments primarily engaged in refining crude 
petroleum and producing gasoline, fuel oils, lubricating oils, illuminating oils, as well as the blending of lubricating oils and 
greases purchased from elsewhere; and other petroleum and coal products industries (S.I.C. code 369) covering the 
manufacture of petroleum and coal products not elsewhere classified, such as fuel briquettes, road emulsions, and roofing 
compounds, as well as coking plants operated as separate activities and not subsidiary to iron and steel or chemical plants. 
While some changes were made in the revision of the S.1.C. in 1960 involving the transfer to certain products or activities to 
other industries, it is possible to maintain a continuous series by the use of the adjustment factors set forth in Appendix 
A. 


Over the full period, production in this industry increased more than average — only four of the industries studied had 
greater increases — and the rise in value added was the second greatest among the industries. However, over the more recent, 
short period both increases were less than average. Production in 1968 was 279.6 percent greater than in 1949, almost 
two-thirds more than the increase of 170.6 percent in all manufacturing (see Table 2). The rise of 566.6 percent in value added 
over the same period was more than twice the rise of 259.9 percent for all manufacturing. The increase of 35.9 percent 
between 1961 and 1968 fell by more than 40 percent behind the average increase of 61.1 percent, but eight industries among 
those studied showed smaller increases. The increase of 13.7 percent in value added, manufacturing over this period was 
almost matched by one industry but no industry in the group studied showed a smaller increase, which was less than one-fifth 
of the 71.0 percent increase in all manufacturing. Only one industry registered a smaller increase in value added, total activity 
and the 16.0 percent increase was one-fifth of the 78.1 percent average. 


Employment declined for both categories of labour over both the full and short periods, much more for production than 
total labour over the full period, but to about the same extent for both over the short period. Between 1949 and 1968 
production labour employment dropped 19.4 percent, compared with an increase of 27.2 percent for all manufacturing (see 
Table 3). Between 1961 and 1968 the reduction was 11.4 percent while there was an increase of 19.7 percent in all 
manufacturing. For total labour there was a slight drop of 2.1 percent between 1949 and 1968, while in all manufacturing there 
was a rise of 32.8 percent; between 1961 and 1968 the reduction was 13.6 percent while in all manufacturing there was a 
29.8 percent increase. Over the full period the proportion of production labour to total employment dropped substantially from 
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Production Labour 


Petroleum & Coal Products 
Output per Worker 

Annual Rate of Change: 25.6% 
S: 16.4 R: 991 


Petroleum & Coal Products 

Unit Labour Cost 

Annual Rate of Change: — 2.4% 
S$: 6.2 R: .914 
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Petroleum & Coal Products 
Production Labour : 
Unit Residual Cost 
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Total Labour 


Petroleum & Coal Products 


Output per Worker 
Annual Rate of Change: 20.4% 


S: 15.8 R: .987 


Petroleum & Coal Products 


Unit Labour Cost 
Annual Raie of Change: — 1.8% 


S: 5.7 R: .895. 


Petroleum & Coal Products 
Total Labour 
Unit Residual Cost 
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73.6 percent in 1949 to 59.7 percent in 1967 (a 1968 figure not being available at the time the data were compiled). Only one 
industry had a smaller production worker proportion at the end of the time period (see Table 5). There was a strong trend 
rate of decrease of -1.0 percent per annum, matched by one industry and exceeded by only one. 


Compensation (annual wages, annual wages and salaries) per worker increased by more than average over both time 
periods for production labour, and for total labour, more than average over the full period and at the average rate over the 
short period. The increase in annual wages per production worker between 1949 and 1968 of 213.4 percent was one-third 
more than the increase of 161.5 percent for all manufacturing. The annual trend rate of increase of 9.4 percent was also about 
one-third more than the 7.2 percent for all manufacturing and was exceeded by the rate for only two of the industries studied 
(see Table 11). From 1961 to 1968 the increase was 48.7 percent, 11 percent more than the 43.9 percent in all manufacturing, 
while the trend rate of 7.4 percent was about one-sixth greater than the 6.3 percent average and was exceeded in only two 
of the other industries. Annual wages per worker increased more than average hourly earnings over both periods which in turn 
increased more than occupational wages rates; from 1949 to 1968 the respective increases were 213.4, 195.1, and 173.1 
percent, and from 1961 to 1968, they were 47.1, 41.3, and 39.3 percent (see Table 9A). Possible reasons for these differences 
are set forth in general terms in the section on wages in Chapter Six. 


Annual wages and salaries per worker rose 201.9 percent over the full period, one-fifth more than the average increase 
of 166.5 percent, and the annual trend rate of increase of 9.8 percent was not only a little greater than the 9.4 percent for 
production labour but almost one-third greater than the 7.5 percent for all manufacturing. Only one of the industries had a 
higher rate (see Table 11). However, form 1961 to 1968 the increase was 38.5 percent, about one-sixth less than the 45.9 
percent for all manufacturing, and the annual trend rate was 6.3 percent, significantly less than the 7.4 percent for production 
labour, but right in line with the 6.3 percent for all manufacturing. 


Implicit (value-added) price moved up during the 1950’s and down during the 1960's but not enough to reach the same 
level as at the beginning of our time period (see Table 12). Between 1949 and 1968 there was a 75.6 percent rise, about 2 
1/3 times the increase of 33.0 percent in all manufacturing; the annual trend rate of increase of 1.5 percent (significant at 
the 95 percent level) was 50 percent above the 1.0 percent for all manufacturing, but was exceeded in seven of the other 
industries and matched in one (see Table 16). The reverse trend actually began between 1960 and 1961 but since this study 
regards 1961-1968 as one time period, it should be observed that over this short period there was a drop of 16.3 percent while 
in all manufacturing there was a rise of 6.2 percent. The annual trend rate of decrease was -1.7 percent (almost significant 
at the 99 percent level), to be compared with an average rate of increase of 0.9 percent. Four other industries showed a 
downtrend, two of them at greater rates (see Table 16). Implicit price with respect to value added by total activity behaved 
in much the same way (see the summary table of statistics). 


The industry selling price index for the petroleum and coal products industries moved down 1.9 percent between 1961 
and 1968, compared with reductions of 16.3 and 14.7 percent over the same period in implicit price relative to value added 
by manufacturing activity and by total activity. The industry selling price index is a kind of wholesale price index on an industry 
rather than commodity base and reflects the cost of raw material and other inputs which are not covered by the value-added 
price index. Since value-added price fell much more than industry selling price, the cost of inputs from outside the 
establishment was the likely reason. The consumer (retail) price index for fuel oil declined 5.0 percent over this period, while 
gasoline for automobiles experienced a 15.3 percent price rise. This latter increase may reflect increased costs or profits at 
the retail distribution level and/or higher taxes. 


Labour productivity increased more in this industry over the full period than in any other industry studied, and while 
the increase continued to be greater than average over the short period, it was no longer the largest. 


Between 1949 and 1968 output per production worker increased 371.2 percent, which was 3 1/3 times the rise of 112.7 
percent in all manufacturing (see Table 17). The annual trend rate of increase was 25.6 percent, the highest rate for any 
industry (see Table 19), and 4 1/3 times the rate of 5.9 percent in all manufacturing. The increase between 1961 and 1968 
was 53.5 percent, slightly more than 50 percent higher than the 34.6 percent for all manufacturing, and the trend rate of 
increase of 5.7 percent was also slightly more than 50 percent above the average rate of 3.7 percent; however, three industries 
showed higher rates over this short period. 


With respect to total labour, output per worker increased less than for production labour over the full period and a little 
more over the short period. From 1949 to 1968 the increase was 284.9 percent, 2 3/4 times the increase of 103.7 percent 
for all manufacturing; the trend rate of increase of 20.4 percent per annum, while somewhat less than the 25.6 percent for 
production labour, was 3 1/2 times the average rate of 5.8 percent and the highest rate for any of the industries studied. 
Between 1961 and 1968 the increase was 56.2 percent, 2 1/3 times the 24.1 percent for all manufacturing. The annual trend 
rate of increase of 6.0 percent was a little more than the 5.7 percent for production labour only and more than 1 1/2 times 
the rate of 3.9 percent for all manufacturing; three industries had greater rates of increase. 


Unit labour cost moved downward over the 1950’s but settled into a position of little net change over the short period. 


Unit cost of production relative to production labour was 33.5 percent less in 1968 than in 1949, compared with an increase 
of 23.0 percent in all manufacturing (see Table 24). There was an annual trend rate of decrease of -2.4 percent, while for all 


330 


manufacturing there was a rate of increase of 0.5 percent. Ten other industries showed rates of decrease but none exceeded 
the rate for this industry (see Table 26). Between 1961 and 1968 there was no net change; with 1961 as the base, the indexes 
varied from a high of 100.0 in 1961 to a low of 80.9 in 1965 and averaged 90.7; the trend rate was for an annual increase 
of 1.0 percent but was not significant even at the 95 percent level (R = .376; see Appendix C). 


Relative to total labour, unit labour cost was 21.6 percent less in 1968 than in 1949, while in all manufacturing there 
was an increase of 30.8 percent. There was an annual trend rate of decrease of -1.8 percent, not as great as the -2.4 percent 
with respect to production labour, but greater than for any of the nine other industries with decreasing unit labour cost and 
to be compared with a rate of increase of 0.7 percent for all manufacturing. Over the short period there was even less 
indication of an upward or downward trend than there was with respect to production labour. 


Unit residual cost moved along a curvilinear trend, as illustrated in the charts accompanying this section, tending to 
move up in the 1950’s and down in the 1960’s.°? Unit residual cost relative to production labour was 109.5 percent higher 
in 1968 than in 1949, close to three times the difference of 38.9 percent for all manufacturing (see Table 28). The annual trend 
rate of increase was 2.2 percent, almost 70 percent more than the average rate of 1.3 percent. Four of the other industries 
had greater rates and one had the same (see Table 31). Between 1961 and 1968 there was a decrease of 17.4 percent and 
a trend rate of decline of -2.6 percent per annum; of the six other industries showing decreases only two had a greater rate, 
while in all manufacturing there was a situation of no net change. 


With respect to total labour the increase over the full period was a little greater than for production labour only, but 
moved downward over the short period at about the same rate. The increase between 1949 and 1968 was 125.2 percent, more 
than 3 1/2 times the average increase of 35.1 percent. The annual trend rate of increase was 2.6 percent, somewhat more 
than the 2.2 percent relative to production labour only, and more than twice the rate of 1.2 percent for all manufacturing; four 
of the industries studied showed greater rates of increase (see Table 31). As with the measure relative to production labour, 
the trend shifted downward between 1961 and 1968, the index in 1968 being 17.2 percent below the 1961 level, and with a 
trend rate of decrease of -2.6 percent per annum, the same as with respect to production labour; five other industries showed 
a rate of decrease, one at the same rate as for petroleum and coal products, two of them at a greater rate, while in all 
manufacturing over this period there was no net change. Unit residual cost relative to total labour and value added by total 
activity also declined during the 1961-1968 period, but somewhat less than the measure related to value added by 
manufacturing, as the summary table of statistics indicates. 


The labour share was one of the lowest in this industry even in 1949 - four industries had lower production and total 
labour shares - and in 1968 both shares were smaller than in any of the other industries studied (see Table 34). However, 
as we have already observed in other respects, there was a shift around the end of the 1950's and the beginning of the 1960's. 
There was a rather steady decline until 1961 followed by an equally steady rise thereafter in both the production and total 
labour shares. Nevertheless, the net result was greatly reduced labour share by 1968 compared with 1949. 


The production labour share declined from 23.7 percent in 1949 to 9.0 percent in 1968, a drop of more than 60 percent, 
following an annual trend rate of -3.7 percent; while 15 of the industries showed rates of decline, none were as great as this 
(see Table 36) and it is to be compared with -0.4 percent for all manufacturing. However, the share did increase from 7.8 
percent in 1961 to 9.0 percent in 1968, and the annual trend rate of increase was 3.0 percent. The total labour share moved 
down from 33.8 percent in 1949 to 15.9 percent in 1968, a reduction by one-half, with an annual trend rate of decrease of 
-3.1 percent which, as in the case of production labour, was the largest rate of decrease among the 14 indicated. Similarly, 
the share moved up from 14.2 percent in 1961 to 15.9 percent in 1968, an annual trend rate of increase of 2.0 percent. The 
total labour share of value added, total activity was much larger than the share of value-added manufacturing, which was the 
case in a few other industries as well but in none as noticeably as in petroleum and coal products, because value added, total 
activity in this industry was less than value added by manufacturing.“° The share in 1961 was 33.7 percent and in 1968, 35.0 
percent, also showing an increase. 


The shift from a declining to a slightly increasing labour share should not be exaggerated in view of the large reduction 
over the 20 years; nevertheless, it reflects the shift in all the series for this industry. There was a decided drop in the rate 
of increase in output per worker, a change from declining to relatively stable unit labour cost, from rising to falling unit residual 
cost, and from rising to falling implicit (value-added) price. 


The rapid changes in the labour share, which serves as the labour weight in computations of changes in unit residual 
cost and residual share of value added, means that current-weighted computations will produce quite different results from 
those that are base-weighted which have been used in this study. The interested reader may obtain on request from the 
Canada Department of Labour, Economics and Research Branch, a comparison of change in the residual share computed on 
the two bases. 


The composition of implicit (value-added) price change for petroleum and coal products is as follows: 
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Trend rate Base Trend rate Base Implicit 


unit labour labour unit resi- residual (value—added) 
cost weight dual cost weight price change 
B 

Prod. lab., 1949-68" (-2.4 me e237). weer eens X +703) aa toe | ed 2 
Tot. lab., 1949-68* (-1.8 X $338)" 430216 X 5662) Wer) plage) 225 
Prod. lab., 1961-68" CELA x .078) + (-2.6 Xx .922) = -2.3 -1.7 
Tot. lab., 1961-68" Cal ae | x .142) + (-2.6 X .858) = -2.2 -1.7 
Tot. lab., 1961-68” aie! x .337) + (-2.3 X .663) = -1.5 -1.5 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


It will be observed that the values in columns A and B are significantly different for the first four equations. This is 
because the values in column A are the direct result of the equations while those in column B were computed by least squares 
from the actual implicit (value-added) price indexes for each year observed. Ordinarily, when unit cost follows a well-fitting 
linear trend in each case and provided that implicit price does likewise, the values in A and B should not be very different. 
However, it will be seen from the R values in the summary table of statistics that the trend rates for unit labour cost in the 
short period were not significant at the 95 percent level (see Appendix C for an explanation) and only two of the other trend 
rates were significant at the 99 percent level. When the R values are squared and multiplied by 100 to produce an index of 
determination, it can be seen that, in the case of the implicit (value-added) price trend for the full period, R? = 16.5, meaning 
that only 16.5 percent of the price change can be associated with the passage of time (measured in years). In some cases, 
as with unit residual cost, the trend over the full period is nonlinear, which may also be true for some of the other series also 
(computations were only made for a few of the measures by way of a test). It can be understood that the product of equations 
embodying trend rates of change of imperfect statistical significance may differ from a trend rate derived from the actual 
values. (For a fuller, technical explanation, see Appendix B.) 


The foregoing notwithstanding, it is only possible to discuss a trend rate, expressed as a kind of average annual change, 
in linear terms since the computed value for each year under any kind of nonlinear trend will differ by more than a constant 
amount. Furthermore, it happens that the trend values without any statistical significance are for unit labour cost over the 
short period; combined with the very low labour weights in the last three equations, it means that in the third equation unit 
labour cost made a difference of only one-tenth (0.1) of one percent, and in the fourth and fifth equations it didn’t even make 
that much difference. This means that in effect over the short period unit labour cost constituted neither a plus nor minus 
component of implicit price change and all of the declining implicit price must be associated with declining unit residual 
cost. 


However, in the first two equations, unit labour cost is more important as a component and it happens that the trend 
rates of change are of considerable statistical significance (R = .914 for the first equation and .895 for the second). In both 
equations the labour component constitutes -0.6 percent, meaning that, in their absence implicit price would have been 
increasing at a rate of 1.7 percent rather than 1.1 percent. 


To conclude this section, the reader’s attention should be drawn to a report recently published by Statistics Canada on 
productivity from 1959 to 1969 in petroleum refineries.*' As with other studies in this series, it contains much detailed 
information that our study does not provide. The Statistics Canada Report covers petroleum refineries only, which makes it 
a more homogeneous unit for analysis than petroleum and coal products covered here. But our study could only cover the 
1949-1968 period on the basis of the larger industry grouping. For that reason, data on productivity and unit labour cost are 
not the same in the two studies. The interested reader will want to consult the Statistics Canada report; however, it does not 
contain estimates of unit residual cost or of implicit (value-added) price which are found here. 


Chemicals 


Foreign trade has been important in this industry group. According to data compiled for 1965 on an industry basis for 
this study from commodities data, exports constituted 34.6 percent of the value of the industry’s production and imports 31.0 
percent of the value of total sales of products of the industry (see Table 1). As can be understood from the industry description 
below, it produces materials for other industries, for commerical use and directly for the consumer. Chemicals are an input 
of almost every industry and are a cost of production, large or small, in each case. Their only direct representation in the 
consumer price index is as pharmaceuticals which account for 1.0 percent of the total index. 
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Production Labour 


Chemicals 

Output per Worker 

Annual Rate of Change:12.9% 
S: 8.9 R: .991 


Chemicals 

Unit Labour Cost 

Annual Rate of Change: — 1.4% 
S: 5.1 R: .859 


Chemicals 

Unit Residual Cost 

Annual Rate of Change:|0.2% 
9: 3.6 R:.355 
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Total Labour 


Chemicals 

Output per Worker 

Annual Rate of Change: 12.4% 
S$: 11.5 R: .984 


Chemicals 

Unit Labour Cost 

Annual Rate of Change: — 1.1% 
S: 5.0 R: .815 


Chemicals 

Unit Residual Cost 

Annual Rate of Change: 0.5% 
S: 4.0 R: .596 
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The chemical and chemical products industries (called herein the chemicals industry for ease of presentation) comprise: 
explosives and ammunition manufacturers (Standard Industrial Classification code 371); mixed fertilizers (S.I.C. code 372) 
covering superphosphates and mixed fertilizers; plastics and synthetic resins (S.I.C. code 373); pharmaceuticals and 
medicines (S.1.C. code 374), including patent and proprietary medicines, veterinary medicines, vitamin products, serums, 
vaccines, antibiotics, etc.; paint and varnish (S.I.C. code 375) including not only paints, varnishes, lacquers, enamels and 
shellac, but also putty, filler, oil stain, and thinner; soap and cleaning compounds (S.1.C. code 376) including soap, synthetic 
detergents, washing powders, scouring powders and hand cleansers as well as household laundry bleaches and bluing; toilet 
preparations (S.I.C. code 377), including perfumes, cosmetics, lotions, hair dressings, toothpaste, etc.; industrial chemicals 
(S.I.C. code 378), including basic industrial inorganic chemicals such as acids, alkalis, salts, compressed gases, also dry 
colours, pigments, white leads, lead oxides, etc., and synthetic rubber; and other chemical industries (S.I.C. code 379) 
including manufacture of insecticides, germicides, inks, matches, adhesives, polishes and dressings, also deodorants, 
disinfectants, sweeping compounds, etc. In each case the manufacture of the product must be the principal activity of the 
establishment if it is to be coded to that industry group.” 


When the new S.I.C. was introduced in 1960, no serious breaks occurred in the continuity of the data for the industry 
under the old and new classifications. The adjustments necessary to secure full continuity are described in Appendix A. Should 
this study be followed by further reports, an industry as varied and complex as this would not be treated as a separate unit. 
However, in this case as with certain other industries, continuity of data over the 1949-1968 period was only possible by 
treating the industry as a whole. 


Production in the industry increased much more than average over the full period and a little moreso over the short 
period; the 1949-1968 increase of 347.9 percent was more than twice the average increase of 170.6 percent, and the 
1961-1968 increase of 75.2 per cent about one-quarter greater than the 61.1 percent for all manufacturing (see Table 2). Only 
one of the industries studied showed a greater increase over the full period. Value added by manufacturing increased more 
than average over the full period - 359.3 percent being almost 40 percent greater than the average of 259.9 percent - and just 
about average over the short period, 66.3 percent compared with 71.0 percent for all manufacturing. Value added by total 
activity increased 67.1 percent, significantly less than the average 78.1 percent. 


Employment of production labour increased more than average over the full period and in line with the average over 
the short period, while total labour employment rose more than average over the full period and less than average over the 
short period. The 1949-1968 increase for production labour was 48.7 percent, almost 80 percent more than the 27.2 percent 
for all manufacturing, while the 1961-1968 increase of 21.5 percent was just slightly above the 19.7 percent for all 
manufacturing (see Table 3). Total labour employment went up 47.2 percent for production labour, meaning, in effect, that 
all the employment increase was in the production labour component of the total. This increase was a little less than 50 
percent above the 32.8 percent for all manufacturing. Between 1961 and 1968 the increase was 13.1 percent, 40 percent less 
than the 21.5 percent for production labour, meaning that nonproduction labour employment had actually declined. The 13.1 
percent rise in total employment was less than half the 29.8 percent for all manufacturing. 


There was little change in the proportions of production of nonproduction labour, at least not in the initial and terminal 
years covered by this study. In 1949 production labour constituted 64.9 percent of the total and it was 64.7 percent in 1967 
(1968 data not being available when this information was compiled; see Table 5). 


Compensation (annual wages, annual wages and salaries) per worker increased slightly more than average over the full 
period but significantly less than average over the short period. Annual wages per production worker in 1968 were 170.0 
percent above their 1949 level, an increase only slighlty greater than that of 161.5 percent for all manufacturing. The annual 
trend rate of increase over the full period was 7.6 percent, a little above the 7.2 percent average. Between 1961 and 1968 
production worker compensation moved up 38.2 percent, a little less than the 43.9 percent for all manufacturing, and the 
trend rate of increase of 5.6 percent was also slightly below the average rate of 6.3 percent. 


Afnual wages per production worker did not increase quite as much as average hourly earnings between 1949 and 
1968, and the increase in wage rates fell in between. However, the differences were too small to be of any significance. The 
increases in annual wages per worker, average hourly earnings, and wage rates were respectively, 170.0, 179.7, and 175.7 
percent, and between 1961 and 1968 they were 38.2, 35.8 and 40.9 percent (see Table 9A). 


Annual wages and salaries per worker increased 154.9 percent between 1949 and 1968, a little less than the average 
increase of 166.5 percent, but the annual trend rate of increase of 7.6 percent was slightly above the average of 7.5 percent, 
and it was also identical with the rate of increase in production worker compensation. Over the 1961-1968 period the increase 
in total labour compensation per worker fell behind that for production labour. The percentage increase was 28.2 percent, 
almost 40 percent less than the 45.9 percent rise for all manufacturing. The 4.3 percent trend rate of increase was almost 
one-quarter less than the 5.6 percent for production labour and was one-third below the 6.3 percent for all manufacturing. 


Implicit (value-added) price showed no net change over the full time period studied. The index in 1968 was 2.5 percent 


higher than in 1949, but it reached its high, namely, 10.2 percent above the base year, in 1960, and there was no statistically 
significant trend rate of change. Between 1961 and 1968 there was a downtrend since the high point, as just mentioned, was 
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attained in 1960 and the trend was downward after that. Relative to value added, manufacturing, implicit price was 5.1 
percent lower in 1968 than 1961 and relative to value added, total activity, 4.7 percent lower. In both cases the annual trend 
rate of decrease was -0.7 percent, to be compared with a rate of increase of 0.9 percent relative to value added, manufacturing 
in all manufacturing and 1.7 percent relative to value added, total activity. With respect to both measures of implicit price 
change over the short period, four of the other industries studied also had rates of decrease and in both cases three of them 
showed greater declines than in the industry (see Table 16). 


The industry selling price index for the chemical and chemical products industries registered a 1.0 percent increase 
between 1961 and 1968, compared with a reduction of implicit (value-added) price of more than 4.5 percent. Since industry 
selling prices are similar to wholesale prices but measured on an industry rather than commodity basis, and therefore reflect 
the cost of raw material, fuel and energy inputs that are not part of value added, it appears that raw material costs or certain 
costs at the wholesale level must be responsible for the slight rise in the industry selling price in the face of declining 
value-added price. 


Output per worker increased significantly more than average for both categories of labour over both time periods. 
Between 1949 and 1968 output per production worker increased 201.3 percent, more than 75 percent in excess of the 112.7 
percent increase for all manufacturing (see Table 17). The annual trend rate of increase was 12.9 percent, more than twice 
the rate for all manufacturing, and exceeded by the rates for only two of the industries studied (see Table 19). Between 1961 
and 1968 the increase was 44.3 percent, a little more than one-quarter more than the 34.6 percent for all manufacturing. The 
trend rate of 5.4 percent was, as for most industries, less than for the full period, but still almost twice the average rate of 
3.7 percent; however, five industries had larger rates. 


For total labour the increase between 1949 and 1968 was 204.1 percent, almost twice the increase of 103.7 percent in 
all manufacturing. The annual trend rate of increase was 12.4 percent, slightly below the 12.9 percent for production labour, 
more than twice the average rate of 5.8 percent; only two industries had higher rates (see Table 19). Between 1961 and 1968 
the increase was 54.8 percent, 2 1/4 times the increase of 24.1 percent for all manufacturing. The trend rate of 7.4 percent 
was almost 40 percent greater than the 5.4 percent for production labour and 90 percent greater than the average of 3.9 
percent; only one industry had a larger rate of increase. 


Unit labour cost followed a definite downtrend over the full period for both categories of labour. It moved downward 
even more rapidly with respect to total labour over the short period, while for production labour it levelled off to a position of 
no net change. 


Between 1949 and 1968, there was a drop, with respect to production labour only, of 10.4 percent, to be compared with 
an average increase of 23.0 percent. There was an annual trend rate of decrease of -1.4 percent, to be compared with an 
average rate of increase of 0.5 percent. Ten other industries showed a downtrend and four of them had greater rates of 
decrease than this industry’s (see Table 26). It can be seen from the chart and the annual indexes (Table 24) that the index 
moved to a maximum in 1952 and 1953, which was followed by a rather steady drop until the 1960's when it fluctuated within 
a narrow range showing relatively no trend up or down. In all manufacturing over this short period there was a trend rate of 
increase of 2.0 percent per annum. 


Between 1949 and 1968 unit labour cost with respect to total labour declined 16.2 percent while there was an increase 
of 30.8 percent in all manufacturing. The annual trend rate of decline of -1.1 percent was a little less than the -1.4 percent 
for production labour only and is in contrast with an average trend rate of increase of 0.7 percent per annum. Nine other 
industries had rates of decrease, two of which were greater than that for this industry. Between 1961 and 1968 there was 
a drop of 17.2 percent, while in all manufacturing there was an increase of 17.6 percent. The annual trend rate of decrease 
of -2.2 percent was twice what it was for the full period, is to be compared with a no-change trend over the short period for 
production labour, and a rate of increase of 1.9 percent in all manufacturing. Of the five industries showing declining unit 
labour costs for total labour over the short period, the decline was greatest for this industry. 


The contrast with production labour can be seen from the fact that the index did not rise quite as high for total labour 
in 1952 and 1953 and followed a steadier decline thereafter which continued right through to 1968. However, it should be 
observed that the index for total labour was higher than that for production labour right through from 1955 to 1966 (see Table 
24). 


Unit residual cost tended to show little net change over the full period. With reference to production labour, it seemed 
to follow a nonlinear path (see Appendix C). There was a slight uptrend in the 1950’s for both measures, a more definite 
downtrend in the 1960’s relative to production labour, and no net change with respect to total labour. 


Between 1949 and 1968 unit residual cost, relative to production labour, increased only 5.9 percent, compared with an 
average increase of 38.9 percent (see Table 28). An increase as high as 12.9 percent took place bwteeen 1949 and 1960, but 
even this was less than half of the 29.6 percent for all manufacturing over the same period. There is some evidence of a slight 
cyclical pattern over the full period, which is why the fit for one curvilinear regression that was computed showed an R value 
of .649, compared with .355 for the linear regression (see Appendix C) which is not significant at the 95 percent level. The 
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annual trend rate of increase of 0.2 percent suggests that there was a slight uptrend, while the rate of decline of -0.9 percent 
for the short period (significant at the 99 percent level) indicates that the uptrend occurred in the 1950's followed by a 
moderate downward movement in the 1960’s, which is borne out by an inspection of the annual indexes in Table 28. The slight 
upward trend in the 1950’s is much less than the stronger movement in most of the industries studied; over the full period 
there was a trend rate of increase for all manufacturing of 1.3 percent, and 15 of the industries studied showed larger annual 
rates of increase (see Table 31). Over the short period seven industries, including this one, showed rates of decrease, five of 
which were greater than this one; for all manufacturing there was no significant net change. 


With respect to total labour, unit residual cost was 12.6 percent greater in 1968 than in 1949, barely more than 
one-third of the 35.1 percent increase for all manufacturing. The annual trend rate of increase of 0.5 percent not only 
exceeded the 0.2 percent for the measure relative to production labour, but was significant at the 99 percent level (the other 
measure was not significant even at the 95 percent level); however, it was 60 percent less than the 1.2 percent for all 
manufacturing and 12 of the industries studied had larger rates. Over the short period there was a zero rate of change not 
only for the measure relative to total labour and value added by manufacturing but also for the measure related to total labour 
and value added by total activity. This lack of change is indicated by the fact that the index for the measure relative to value 
added by manufacturing averaged 109.9 for the years 1961 to 1968 inclusive and the highest and lowest values during that 
time showed about the same difference from the average; the 1968 index was 2.7 points above the average and the 1964 index 
3.0 points below. This condition of stability in unit residual cost over the short period was found in only three other industries 
(see Table 31). The situation of no net change in all manufacturing resulted from the high rates of increase in some industries 
being offset by equally high rates of decrease in others. 


The production labour share of value added declined over the full period but showed a small recovery in the short period. 
The decline in the total labour share, which was steady over the full period, was even more pronounced over the short 
period. 


The production labour share in 1949 was 20.4 percent, almost half the 36.8 percent in all manufacturing. Only two 
industries had smaller values in that year. It dropped to 17.7 percent in 1961 and was 17.8 percent in 1968. The annual trend 
rate of decrease of -1.2 percent was three times the average rate of -0.4 percent; 14 industries showed rates of decrease, six 
of them greater than for chemicals and one the same (see Table 36). As can be seen, there was a slight recovery between 
1961 and 1968, indicated by a trend rate of increase of 0.8 percent, which, however, was less than the rate of increase of 1.1 
percent for all manufacturing and the rates for seven of the other industries; however, 11 other industries showed declining 
production labour shares over this period. 


The total labour share in 1949 was 34.9 percent, a little more than one-quarter less than the share in all manufacturing; 
five of the other industries showed smaller shares in that year. By 1961 it was down to 32.7 percent and by 1968, to 28.5 
percent. There was an ‘annual trend rate of decrease of -1.0 percent for the full period and -1.5 percent for the short period. 
The full-period rate of -1.0 percent was a little less than the -1.2 percent for production labour but much more than the -0.2 
percent for all manufacturing; 13 other industries showed rates of decrease, three of them greater than this industry’s, and 
one other the same (see Table 31). The short-period rate of -1.5 percent is in contrast with a rate of increase of 1.1 percent 
for all manufacturing; of the 11 other rates of decrease, two were slightly larger. Over the short period there was a similar 
reduction in the total labour share of value added by total activity. 


The composition of implicit (value-added) price change for the chemicals industry is as follows: 


Trend rate Base Trend rate Base Implicit 

unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 

A B 

Prod. lab., 1949-68" (-1.4 x pe04) eee (0.2 x 96) = 5.071 =02) 
Tot. lab., 1949-68” (-1.1 x .349) + (0.5 X 0o1) =. 0.1 =O J 
Prod. lab., 1961-68" ( 0.4 x .177) + (-0.9 X .823) = 0.7 -0.7 
Tot. lab., 1961-68" (-2.2 x 9327 ) Ae GO X .673) = 0.7 -0.7 
Tot. lab., 1961-68” (-2.2 x .320) + (-0.1 X .680) = -0.8 -0.7 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


For reasons explained in this part of the preceding section, on petroleum and coal products, differences can be expected 
between the values in columns A and B. In this industry there are no important differences. 
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Over the full period, covered by the first two equations, the stronger downtrend in unit labour cost more than offset the 
moderate uptrend in unit residual cost, in spite of the larger residual weights. The stability of unit production labour cost over 
the short period meant that the decline in implicit price entirely reflected declining unit residual cost (equation three); exactly 
the opposite situation occurred with respect to total labour (equation four); in the last equation, practically all of the decline 
in implicit price consisted of a unit labour cost component. 


All manufacturing 


Our analysis of all manufacturing is less extensive and detailed than that for each separate industry because all 
manufacturing data have been considered in Chapters Six to Nine inclusive and have been used as a basis of comparison in 
the separate industry sections of this chapter. 


Trend rates of change for production were not computed, but simple annual averages of the change over the full and 
short periods suggest that there was no significant acceleration or deceleration in production. The 170.6 percent increase over 
1949-1968 averages out (uncompounded) at 9.0 percent per annum, and the 61.1 percent over 1961-1968 averages out at 
8.7 percent. However, there was some slowing down in the increase of value added by manufacturing; the 259.9 percent 
increase over 1949-1968 averages 13.7 percent annually, and the 71.0 percent over 1961-1968 averages 10.1 percent. This 
is borne out by the fact that the full-period annual trend rate of increase in value added per unit of output (implicit value-added 
price) was 1.0 percent and over the short period (1961-1968) was 0.9 percent. While in some industries the change in value 
added by total activity over 1961-1968 was notably greater or less than value added by manufacturing activity, this was not 
so for all manufacturing; by manufacturing activity, the increase was 71.0 percent, by total activity, only slightly more, at 78.1 
percent. 


Employment increased much more in the recent period than over the full period. The employment of production labour 
increased 27.2 percent between 1949 and 1968 or at a simple average annual increase of 1.4 percent, while between 1961 
and 1968 the increase was 19.7 percent, which works out to 2.8 percent per annum. Total labour employment went up 32.8 
percent over the full period, or 1.7 percent per annum, and 29.8 percent over the short period, or 4.3 percent per annum. In 
the case of production labour, the increases peaked between 1963 and 1966, which was about the same for total labour also, 
except for an increase of almost ten percent between 1961 and 1962. 


The proportion of production workers to total employment dropped from 81.1 percent in 1949 to 77.7 percent in 1968. 
This was a reduction of 3.4 percentage points and 4.2 percent. However, over the time period there was no statistically 
significant trend upward or downward (see Table 5). Nevertheless, it is clear that the nonproduction proportion increased in 
view of the greater increases in total employment (including nonproduction labour) than in production employment alone. 
(This is considered in detail in the section on employment in Chapter Six.) 


Compensation (average wages and salaries) per worker showed a slightly greater increase over the full period than 
compensation (average wages) per production worker. The increase for production workers was 161.5 percent and the annual 
trend rate of increase was 7.2 percent, while for total labour (that is, average wages and salaries for production and 
nonproduction labour combined) the increase between 1949 and 1968 was 166.5 percent, only 3.1 percent greater than the 
increase for production labour, and the annual trend rate, at 7.5 percent, was 4.2 percent greater than the 7.2 percent for 
production labour. Even this slight edge over production labour disappears over the 1961-1968 period. The trend rate of 6.3 
percent applies to both categories of labour. (For more detailed analysis, see the section on wages and salaries in Chapter 
Six.) 


Implicit (value-added) price increased 33.0 percent between 1949 and 1968 and 6.2 percent over the more recent 
1961-1968 period, and the annual trend rate of increase was almost the same, 1.0 percent over the full period and 0.9 percent 
over the short period. However, among the industries studied the rate of price change in the short period was less for twelve 
of them and greater for nine than over the full period (see the section on prices in Chapter Six). The increase in implicit price 
relative to value added by total activity was greater than in that relative to value added by manufacturing; the annual trend 
rate for the 1961-1968 period was 1.7 percent relative to total activity and 0.9 percent relative to manufacturing activity only. 
The reason for this difference calls for analysis of the data in greater depth than was intended for this study. We merely point 
out that the difference did exist. 


Labour productivity (output per worker) did not increase as much over the more recent period as it did, on the average, 
over the full period. The annual trend rates of increase over the full period were 5.9 percent for production labour and 5.8 
percent for total labour, over the short period they were both less, but the drop was greater for production labour, the rates 
being 3.7 and 3.9 percent. (For a detailed analysis of labour productivity trends, see Chapter Seven.) 
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Production Labour 


All Manufacturing 

Output per Worker 

Annual Rate of Change: 5.9% 
$: 3.5 R: .995 


All Manufacturing 

Unit Labour Cost 

Annual Rate of Change: 0.5% 
S: 4.1 R: .615 


All Manufacturing 

Unit Residual Cost 

Annual Rate of Change: 1.3% 
S: 3.1 R: .938 
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All Manufacturing 

Output per Worker 

Annual Rate of Change: 5.8% 
S: 4.6 R: .990 


All Manufacturing 

Unit Labour Cost 

Annual Rate of Change: 0.7% 
S: 5.4 R: .668 


All Manufacturing 

Unit Residual Cost 

Annual Rate of Change: 1.2% 
S: 4.2 R: .888 


Total Labour 
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The rate of increase in compensation per worker did not moderate as much during the recent period as the rate of 
increase in output per worker; therefore, the rate of increase in unit labour cost accelerated. The slowing down was greater 
for wages and salaries per worker than for wages only per production worker, but the growth rate in output per worker showed 
less reduction over the 1961-1968 period for total labour than for production labour. (The annual trend rate of increase in 
compensation per worker was 12.5 percent less for production labour and 16.0 percent less for total labour over the recent 
period than over the full period; the growth rate in output per worker was 37.3 percent less for production labour and 32.8 
percent less for total labour.) Thus, the trend rate of annual increase in unit labour cost moved up from 0.5 percent over the 
full period to 2.0 percent over the recent period for production labour, and for total labour it rose from 0.7 percent to 1.9 
percent. The acceleration was greater for production labour,as the foregoing analysis indicates. (Unit labour cost is considered 
in some detail in Chapter Eight.) 


The trend in unit residual cost was the opposite of that for unit labour cost. Over the full period the annual trend rate 
of increase was greater for unit residual cost than for unit labour cost, and over the more recent, short period, while there 
was a marked acceleration in unit labour cost, there was such a decline in the trend in unit residual cost that it moved into 
a situation of no net change, or virtual stability, between 1961 and 1968. 


The annual trend rates of increase over the full period were 1.3 and 1.2 percent with respect to production labour and 
total labour respectively, notably in excess of the 0.5 and 0.7 percent rates for unit labour cost. Over the 1961-1968 period 
the computed trend rates were 0.2 percent and -0.1 percent but with R values of only .206 and .176, neither was statistically 
significant. However, an examination of the charts and the index numbers in Table 28 shows that, after a sharp jump between 
1961 and 1962 and an equally sharp drop between 1962 and 1963 in unit residual cost relative to production labour, there 
was a Steady rise thereafter right through to 1968; for the measure relative to total labour, the index in 1962 remained about 
the same as in 1961 but did drop sharply in 1963 and increased steadily thereafter, except for a slight break in 1967. It is 
the sudden changes between 1961 and 1963 that explain the lack of a statistically significant trend in spite of the upward 
movement from 1963 to 1968. 


The analysis in the previous paragraph was confined to unit residual cost relative to value added by manufacturing. 
Since 1961 with the introduction of the total activity concept, we have also computed unit residual cost relative to value added 
by total activity. Unlike the other two measures, this one showed a substantial upward trend over 1961-1968 that was of high 
Statistical significance. It showed an annual trend rate of increase of 1.6 percent (R =.984), but still somewhat less than the 
trend rates of 2.0 and 1.9 percent for unit labour cost over the same period. In spite of the large annual rate of increase, the 
1968 index was only 5.0 percent in excess of that for 1949; this is because of a 4.4 percent drop between 1961 and 1962 and 
a steady year-to-year rise thereafter (see Table 28). 


We must repeat that this study does not try to explain differences between measures related to value added by 
manufacturing and value added by total activity. At this juncture, suffice it to state the fact without explanation. In the matter 
of unit residual cost it is especially important to note the difference because if attention is limited to the measures related 
to manufacturing activity only, it would appear that all the increase in unit costs of production during 1961-1968 was to be 
attributed to labour. Of course, even this is not so if our analysis focuses on 1963-1968 rather than 1961-1968; but it is even 
less true when unit residual cost is measured in relation to total activity. (For further details, see the section on unit residual 
cost in Chapter Nine.) 


Factor shares, (i.e. the share of income from value added going to labour and to the residual inputs) showed little 
change over the full period; over the short period there was a notable increase in the share going to production labour when 
the point of reference is value added by manufacturing activity; but there was no statistically significant change when value 
added by total activity is taken into account. 


The production labour share was 36.8 percent in 1949 and 34.0 percent in 1968, 2.8 percentage points and 7.6 percent 
less. There was an average trend rate of decrease of -0.4 percent per annum. In 1961 the share was 33.8 percent, almost the 
same as in 1968, but there was an annual trend rate of increase of 1.1 percent (of high statistical significance, with R = .916) 
because of a drop from 33.8 percent in 1961 to 31.7 percent in 1962 followed by a steady rise thereafter to 34.0 percent in 
1968 (see Table 34). Similar observations apply to the total labour share except that there was no drop between 1961 and 
1962. When value added by total activity is the reference point, the total labour share was 44.3 percent in 1961 and 46.1 
percent in 1968; there was no indication of an upward or downward trend. (For further details, see the section on changes 
in factor shares in Chapter Nine.) 


The unit cost components of implicit (value-added) price for all manufacturing are as follows: 


344 


Trend rate Base Trend rate Base Implicit 


unit labour labour unit resi- residual (value-added) 

cost weight dual cost weight price change 
Prod. lab., 1949-68" (O25 x 365) > e+ (13 x 1632) oe 10> P.0 
Total lab. , 1949-68* (0.7 x .486) + (1.2 x S514) eee (170 
Prod. lab., 1961-68" (2.0 X jo30) +r ( OFZ x #662) 1 Fe 0.84 0:9 
Total lab. , 1961-68* (1.9 x .432) + (-0.1 x £568) © =) 0282°0;9 
Total lab., 1961-68” (1.9 X .443) + (1.6 x A557) = Olea Le 7 


x - related to value added manufacturing 

y - related to value added total activity 

A - as calculated from this equation 

B - as calculated by computer (see Table 16) 


In the first equation the unit labour cost component is 18.4 percent of the implicit price change, in the second equation, 
34.0 percent. Over the more recent period unit labour cost was a larger component; in the third equation it is 84.5 percent 
and in the fourth equation, 102.6 percent. This last percentage is greater than 100 because, while implicit price was 
increasing, unit residual cost was decreasing at an annual rate of -0.1 percent; unit labour cost, proportionate to its weight, 
was increasing 2.6 percent more per annum than implicit price.*? However, in the last equation where value added by total 
activity is the point of reference and unit residual cost showed a marked rate of increase rather than a rate of decrease, unit 
labour cost was 49.5 percent of implicit price change.“ 


i 


Footnotes 
1For the sake of brevity, 1949-1968 is sometimes called the full period and 1961-1968, the short period. 
2Also for the sake of brevity, the term, ‘‘average’’ is used sometimes to refer to the situation for all manufacturing. 


3A fuller comparison,of trends in annual wages per worker with average hourly earnings and occupational wage rates can be 
made from Table 9A. 


“Such a comparison is introduced at this point in each industry analysis, the extent of the comparison in each case depending 
on the availability of wholesale and retail price data. All such data, unless stated otherwise, are obtained from the monthly 
Statistics Canada report, Prices and Price Indexes (Catalogue No. 62-002). 


5Based on the industry selling price index which measures change in wholesale or factory shipment prices (f.o0.b. from the plant 
less sales and excise taxes) of the commodities produced by each industry and that are selected to represent total output of 
the industry, each commodity price index weighted, in making up the industry index, according to its importance in total 
output. 


This is the term used in the monthly report on prices and covers the same industry as the term ‘slaughtering and meat 
processors”, used in other Statistics Canada reports mentioned here. 


7This discussion has not taken into account the rate attributed to total labour and value added, total activity, which has been 
included in the tables for readers who want such information. 


8For the sake of brevity, throughout this chapter, payroll as a proportion of value added is called the labour share; the residual 
share is, obviously, what is left over. The shares are in relation to value added by manufacturing activity; value added by total 
activity is not taken into account unless it is explicitly pointed out. 


°This is the manual issued in December 1960 and is the basis for the classifications used in this study. A revised manual of 
the same catalogue number was issued in December 1970 but is not used in this study. 


10Smelting and refining is excluded from full-period analysis of value added because of a substantial break between 1960 and 
1961 in the continuity of data on value added in that industry. 
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1D B.S.: Productivity Trends in Industry, 1947-61, Report No. 1, (Catalogue No. 14-502) 


'2As is explained in the next paragraph, what is examined here is a group of industries using a common raw material, but for 
simplicity of presentation and for the sake of brevity, the word, ‘‘industry”’ is used instead of ‘‘industry group”. 


13The comparisons here and in similar analysis elsewhere in this chapter are with the trend rates in column A which are the 
results of the equations presented since it is the composition of implicit price as expressed by the equation that is under 
discussion. However, aS pointed out in the discussion immediately following the equations for slaughtering and meat 
processors, the trend values given in column B, taken from Table 16, are the more accurate indicators of implicit price trend 
because they are computed by least squares from the actual implicit (value-added) price indexes for each year. But the 
discussion here and similar discussions in each industry section are analysis of the components of price change, as set forth 
in the equations, and must not be accepted as perfectly accurate. They are less than perfectly so to the extent that the value 
appearing in column A differs from that in column B. 


141) B.S.: Productivity Trends in Industry, 1947-61 Report No. 1, (Catalogue No. 14-502) 
While this group is called clothing industries, for the sake of easier presentation we refer to it as an industry. 
1€1F) B.S.: Productivity Trends in Industry, 1947-61, Report No. 1, (Catalogue No. 14-502). 


’The comparison is of doubtful value because the trend rate for all manufacturing has little statistical significance since R 
= .335 only. 


18D _B.S.: Productivity Trends in Industry, Report No. 2 - Iron and Steel Mills, (Catalogue No. 14-503). 


19For a brief consideration of the importance of external markets to this industry and of external producers to the domestic 
market, see Report of the Royal Commission on Farm Machinery, March, 1971, pages 67-71. 


lt will be observed from the trend computations in this study that most of the trend rates with low R values are those where 
the rate itself is small. This means that deviations from the computed values tend to be relatively greater than when the trend 
rate is larger. And the higher the relative deviations, the poorer the fit, the greater the standard error and lower the R 
value. 


71The R value of .449 exceeds the .388 necessary for significance at the 95 percent level but is less than the .529 for 
significance at the 99 percent level. This means that 95 percent of the observations will fall within two standard errors, plus 
or minus, of the trend line. 


22R2 is (.449)* = .2016 which, multiplied by 100 gives us 20.2 percent, which is the index of determination. This is chiefly 
discussed in Chapter Seven. 


*3Christopher J. Maule: Productivity in the Farm Machinery Industry Study No. 3 for the Royal Commission on Farm Machinery, 
1969. 


“Trend rates were calculated by least squares for the 1949-1961 period only for this industry so as to facilitate comparison 
of the two decades, but were not computed elsewhere. 


*°Value added, total activity, was more important to this industry than to most of the others studied, between 1961 and 1968 
the proportion of value added, manufacturing to value added, total activity ranging from 73.7 to 91.4 percent. Nevertheless, 
it would call for a careful analysis of the activities of the industry that is beyond the scope of this study to explain the difference 
between measures related to value added by manufacturing and value added by total activity. The information is included here 
in order to complete the record and as the basis for further research, whether it is done by the authors or the readers of this 
study. 


*©This is difficult to understand. Production declined by 6.0 percent between 1960 and 1961 (see Table 2), while production 
worker employment increased 32.9 percent (see Table 3). While one cannot expect reductions in output to be matched by 
equal reductions in employment and one may expect changes in the former and stability in the latter, such reverse shifts as 
these seem unlikely. It is possible that the changes in classification code and measures of output introduced in 1961 have 
not been allowed for completely in the adjustments made to permit a linkage of the old and new series. In any event, the series 
from 1961 on is not subject to any such breaks and it is best to attach more significance to the data for the recent, short period 
than for the full period. 


*”For one thing, the sharp drop between 1960 and 1961 does not affect this later period, as pointed out just above; but that 
is not the only reason for the improvement. 
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28it was a reduction of 29.8 percent, from 144.6 percent in 1960 to 101.5 percent in 1961; the reduction with respect to 
production labour was almost identical, at 29.2 percent. 


22There can be no doubt about its statistical significance; R = .906; but the break in 1960-1961 does not affect the essential 
linearity of the curve or the goodness of fit of the actual to the trend values. Because of this and because unit residual cost 
is similarly affected by the break but still follows a good fit, analysis of the cost components of implicit (value-added) price 
over the full period is defensible. 


3°Analysis of value added for the earlier period is not possible for this industry for reasons already offered. 

31While the linear trend rate of 1.0 percent per annum is significant at the five percent level with R = .461, it was found that 
a nonlinear function is more descriptive of the trend because it brought its significance up to the one percent level with R = 
.940. The trend is depicted in the chart accompanying this section and the equation and other details are to be found in 
Appendix C. 


32Comparison with all manufacturing for the rates related to value added, manufacturing is not possible because the rates 
in question have no statistical significance. In effect, there was no net change in total manufacturing. 


33The 1970 revision has made some changes but this study is based on the unrevised S.1.C. 
31t is certainly not meant to imply that the industries with higher increases in value added ‘‘did better’. If rising output and 
a stable price level are criteria of ‘‘good performance’, this industry behaved very well, in view of its high increase in real 


output. Value added did not rise as much, in fact, because of the price stability in the industry. 


35Data on average hourly earnings and occupational wage rates were not available for cement manufacturers which could be 
compared with annual wages in Table 9A, as is done for the other industries. 


3°No attempt was made to fit a nonlinear function to series over the short period, as was done in some cases for the full period, 
as shown in Appendix C. 


37The R value is only .316, which is less than .388 which indicates significance at the 95 percent level; see Appendix C. 


38Statistics Canada: Productivity Trends in Industry, Cement Manufacturers, 1959-1969 (Catalogue No. 14-505), December, 
1971. 


391t was found that a nonlinear function improved the R values for the measures of unit residual cost; see Appendix C. However, 
the full-period linear trend rates are significant at the 95 percent level and those for the short period are Significant at the 
99 percent level. 


4°For an explanation, see pages 14 and 15. 


4lstatistics Canada: Productivity Trends in Industry, Petroleum Refineries, 1959-1969 (Catalogue No. 14-504), December 
1971. 


42The 1970 revision to the S.I.C. eliminates explosives and ammunition manufacturers as a separate industry and transfers 
them to miscellaneous chemical industries. However, this study is based on the S.1.C. before its 1970 revision and in any event, 
the particular industry remains a part of the chemical industries group. 
43The demonstration of this requires carrying the computations to three decimal places. 

(1.9 x .432) + ¢0.1 x .568) 

.821- .057 = .764 


It can be seen that 1.9x.432 — .821 _ 


Therefore (Fs) 432 = 2.487 x .432 = 107.435 


(The difference between the two results is due to rounding and for present purposes the results are taken as equal.) This 
shows that the percentage difference between unit labour cost and implicit price after adjusting for the labour weight, can be 
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calculated in two ways. Unit labour cost is 2.487 times implicit price, at .764; when its proportion of value added is accounted 
for, it becomes 1.074, or 107.4 percent of implicit price. The figure mentioned in the text above, of 102.6 percent, is different 
from that used in this demonstration because of rounding. 


/t will be recalled that the trend rates for unit residual cost in the third and fourth equations are not statistically significant. 
However, they are used here because it is better than assigning a zero rate of change. Where the use of such statistically 
insignificant rates affects the validity of the equation, the figures in columns A and B will differ. This did happen for a few 
industries. But even in the ‘‘worst’’ situations it has not seriously affected the general conclusions to be drawn from the 
equations. This question is considered more fully in Appendix B. 
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CHAPTER ELEVEN 


Summary and Conclusions 


The very large quantity of data presented in this study, may seem to present a formidable problem in attempting to draw 
some general conclusions. Indeed, the first conclusion - really, more of an observation - is that generalizations from such a 
complex mass of data are dangerous and must be offered with caution. Notwithstanding the hazards inherent in the 
operation, we offer in this chapter a summary of what appear to be the salient findings issuing from our research. It should 
probably go without saying - but it is being said anyway - that anyone who reads only this chapter of the study does so at his 
peril, because the reader who has followed the text this far will have been impressed by the enormous variation in industry 
experience. Statements that apply generally always have exceptions when applied to the kind of subject-matter with which we 
have been concerned. 


Following the summary and statement of conclusions, a few observations are offered on this kind of research and what 
might be attempted subsequently. This chapter does not summarize or condense in any way our conceptual framework and 
methodology, nor does it say anything about the source material constituting the data base for our findings. Such information 
must be obtained from the first five chapters. 


However, this much must be said about methodology. Essentially, this study is concerned with change, it seeks to 
measure change in labour productivity, unit costs of production, prices and related matters. It is not a static analysis; we 
compare different industries at a point in time only in terms of change in each industry over a measured time period, but not 
in terms of absolute differences. This has its advantages. It is much easier, for example, to compare percentage increases in 
output per worker in a steel and a textile mill than to compare levels, such as tons of steel and yards of textiles per worker. 
But the reason for our choice is that the study is principally concerned with price change and the relation of unit factor cost 
change to it. 


Change is measured in two ways in this study, by index numbers and by annual trend rates. The change between one 
year and any other can be expressed precisely by comparing the index numbers for the two years. But the percentage 
difference between one year and another, say, five years later, does not necessarily tell us what happened during the years 
between the base and terminal (or reference) years. To know if there is a longrun trend and, if so, what kind, some calculation 
of an annual trend rate of change is required. From this we can discern the average annual rate of change and by relating 
this to the standard error (S) and the coefficient of correlation (R), which are shown in our tables of trend rates, the reader 
can ascertain how much of a trend there really is; that is, whether the actual values fit closely to the computed trend values 
or diverge considerably. If there is a trend but it follows some kind of line other than a straight one, such as an exponential 
or cycle, the linear trend will show a ‘‘poor fit’; however, in Appendix C as well as in the relevant sections of Chapter Ten, 
many of these nonlinear trends are pointed out. 


This brief, preliminary digression on methodology is introduced because it is essential that our analysis of change be 
understood. 


Some of the Principal Findings 


is Great differences are apparent among the industries with respect to all the measures of activity examined in this 
study.! They were much greater for some than for others, which can be observed from Table 32 which averages 
the values for the industries studied. Confining our observations here to trend rates and using the coefficient of 
variation as the indicator of interindustry variation, we can draw this picture from Table 32, listing the measures 
from the lowest to the highest, judging by the average of the coefficients of variation shown under B for each 


measure: 
Compensation per worker 17.8% 
Output per worker 76.0 
Implicit (value-added) price 139.5 
Unit residual cost 17 Vee 
Unit labour cost 345.6 
Change in residual share B2570 
Change in labour share Ffove Vis, 
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Further indication of the degree of variation can be obtained from the accompanying (unnumbered)-table showing 
the industries with the highest and lowest rates of change for the two time periods along with the rate for all 
manufacturing for the purpose of comparison. 


A moderately significant association was discerned between increases in production and in labour productivity, 
at least with respect to production labour. The details appear in Chapter Six. While better technology and 
improved methods can increase productivity, another significant element is expansion of output to the point of 
optimum capacity utilization. To expand production beyond that point reduces productivity and increases costs, 
but this study has no corroborating data on this matter. 


There was a gradual increase in the relative employment of nonproduction labour and, of course, a corresponding 
decrease in the employment of production labour. As can be expected, this trend was more pronounced for some 
industries than for others, and there are industries among those studied where the opposite trend occurred (see 
Table 5). 


Compensation per worker increased more, in most of the industries studied, in the 1950’s than in the 1960’s. And 
average salary per nonproduction worker increased more than average wage per production worker over both 
periods. Because of this latter trend and the increase in the proprotion of nonproduction workers employed, the 
total wages and salaries bill increased more than total wages only. 


Labour productivity (output per worker) increased more per year in the 1950’s than in the 1960’s in most of the 
industries studied. For all manufacturing the decline in the growth rate was almost 40 percent for production 
labour and one-third for total (production and nonproduction) labour; for the industries studied the decline with 
respect to production labour averaged a little more than 50 percent and for nonproduction labour a little less than 
50 percent. 


With compensation per worker increasing at a fairly steady rate throughout the entire 1949-1968 period, and the 
rate of productivity increases falling off in the 1960's, it follows that unit labour cost increased significantly more 
for most of the industries studied in the 1961-1968 period than during 1949-1960. For all manufacturing the rates 
of increase in the recent period were three to four times the rates for the full period. (The details can be seen 
in the table in this chapter, in the summary statistical table for all manufacturing in Chapter Ten, and in Table 
33.) When we consider the averages for the industries covered by this study, it can be seen that the increases 
are even greater, from an average trend rate for production labour of 0.2 percent for production labour over the 
full period to 1.8 percent over the more recent period, and for total labour, an increase from 0.6 to 1.9 percent 
(see Table 32). 


Unit production labour cost increased less over the full period than unit total labour cost, from which it follows 
that unit nonproduction labour cost increased more. For all manufacturing the annual trend rates were 0.5 and 
0.7 percent for production and total labour respectively, and for the industries studied the respective rates 
averaged 0.2 and 0.6 percent. Over the more recent period there was no longer any marked difference in most 
cases. For all manufacturing the annual trend rates of increase were 2.0 and 1.9 percent respectively, and for 
the industries studied the rate averaged 1.8 and 1.9 percent. 


One observation that should be made at this point is that very few rates of decrease appear in this study with 
reference to productivity, unit factor costs of production or implicit (value-added) price. Where they do occur, they 
are noted, but in general it must be said that the 1950's and 1960's were years of rising prices, rising productivity 
and rising costs. But this is not said to suggest that the rising costs necessarily ‘‘caused”’ the rising prices (which 
may or may not have been so) but, rather, to point out that our study has been largely concerned with rates of 
increase; rates of decrease are very much the exception. 


On the average, unit residual cost increased more than unit labour cost over the full 1949-1968 period for the 
industries studied and in all manufacturing; the average trend rate of annual increase for the industries studied 
was 1.4 percent with respect to both production and total labour, contrasting with rates of 0.2 and 0.6 percent 
for unit labour cost for production and total labour respectively. For all manufacturing, over the full period, the 
trend rates were 1.3 and 1.2 percent for unit residual cost and 0.5 and 0.7 percent for unit labour cost. 


Over the 1961-1968 period unit residual cost, on the average for the industries studied, increased at slightly lower 
annual rates than unit labour cost and much less than unit labour cost in all manufacturing but only when unit 
residual cost is measured in relation to value added by manufacturing; relative to total labour and value added, 
total activity, the increase in unit residual cost was much closer to that of unit labour cost. For the industries 
under study, the average rate of increase was 1.6 percent, relative to both production and total labour, when 
measured against value added by manufacturing, and 1.9 percent relative to total labour and value added by total 
activity. Unit labour cost for production labour averaged a slightly higher rate of increase, at 1.8 percent, and for 
total labour, at 1.9 percent, it was greater than the unit residual cost measure related to value added, 
manufacturing and the same as the measure related to value added by total activity. (Of course, unit labour cost 
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is not measured against value added, as is unit residual cost.) While there was a marked acceleration in the rate 
of increase of unit labour cost between the 1950’s and the 1960's, the rate for unit residual cost, among the 
industries studied, moved up only slightly. However, there was great variation among the industries with almost 
as many showing higher rates as showing lower rates, with the result that these contrasting movements tended 
to offset each other so that for all manufacturing there was no marked trend upward or downward. 


Unit residual cost increased more than unit labour cost among most of the industries studied over both time 
periods although the margin was smaller over the more recent, 1961-1968 period. Over 1949-1968 in 13 of the 
22 industries studied, unit residual cost showed a higher trend rate of increase than unit labour cost, measured 
in relation to production labour and total labour, and in two other industries where unit residual cost showed a 
rate of decrease, it did so at a smaller rate than the rate of decrease for unit labour cost. Over 1961-1968, in 11 
of the industries, unit residual cost increased at a higher trend rate than unit labour cost with respect to both 
production and total labour and when unit residual cost is related to value added by manufacturing; when unit 
residual cost is related to value added by total activity, 13 of the industries showed greater rates of increase or 
smaller rates of decrease in unit residual cost than in unit labour cost, relative to total labour. 


Implicit price with respect to value added by manufacturing activity followed a rather steady trend over the whole 
period of around 1.0 percent increase per annum. Over the more recent period, 1961-1968, for which the data 
were available, implicit price relative to value added by total activity moved up at a greater rate, 1.7 percent 
annually, than the rate for that period relative to manufacturing activity only. Among the industries studied there 
was great variation in the rates, as shown in the table giving highs and lows at the beginning of this chapter. 


Between 1961 and 1968 the index of implicit price relative to value added by manufacturing increased 6.2 percent 
and by 10.5 percent when related to value added by total activity. Over the same period the wholesale price index 
for fully and chiefly manufactured goods increased 15.2 percent and for raw and partly manufactured goods, 17.2 
percent. When inputs of raw materials, fuel and energy from outside the manufacturing establishment are taken 
into account, price increases were much greater. Thus it can be concluded that the cost components for these 
inputs were moving up at a faster pace over 1961-1968 than unit labour or unit residual cost which are 
attributable to the manufacturing establishment itself. (It will be recalled that raw material, fuel and energy 
inputs are included in wholesale price but not in value added price.) 


Factor shares (that is, the distribution of income from value added apportioned to labour and the residual) 
changed very little, on the average, among the industries studied and for all manufacturing. Among the former, 
there was an average reduction of 10.0 percent between 1949 and 1968 in the production labour share and of 
4.0 percent in the total labour share. Since the average production labour share was 34.6 percent in 1949, the 
10.0 percent reduction means a drop of 3.5 percentage points bringing it down to 31.1 percent, which was not 
a large enough drop to suggest a significant shift, and the total labour share declined much less. Furthermore, 
over the more recent period, 1961 to 1968, the labour share in most cases moved up enough to restore at least 
some of the reduction occurring in the 1950's. This suggests that some shifting of the labour share may be cyclical 
and that beneath such cyclical fluctuations there is stability. Among the industries studied, the full-period trend 
rates averaged -0.7 and -0.1 percent per annum for production and for total labour respectively, which become, 
for 1961-1968, rates of increase of 0.3 percent for both labour categories relative to value added by 
manufacturing and 0.2 percent for total labour relative to value added by total activity. (Similar shifts can be 
observed for all manufacturing in the final section of Chapter Ten.) Of course, shifts of some significance did 
occur in a few industries, which are discussed in the appropriate parts of this report, but they are the exception, 
not the rule. 


The stability of factor shares demonstrates that, on the average - and there are important exceptions - unit labour 
and unit residual cost moved sufficiently in line with each other in their relation to movements in implicit 
(value-added) price to produce such stability. It will be recalled from Chapter Nine and previous exposition that 
to the extent that unit cost of production relative to one of the factors increases faster than implicit (value-added) 
price, to that extent that factor’s share of value added is increased.” This observation may seem inconsistent with 
other data on distribution of shares. If we look at national income data, it will be seen that, as a proportion of 
gross national product, wages, salaries and supplementary labour income increased from 49.8 percent in 1949 
to 55.1 percent in 1968, a 10.6 percent rise.> However, much (if not all) of this rise is a result of the decline of 
agriculture and small business as sources of income; accrued net income of farm operators from farm production 
accounted for 7.5 percent of national income in 1949 and only 2.1 percent in 1968, a drop of 72.0 percent, while 
net income of nonfarm unincorporated business, including rents, declined from 10.1 percent to 5.9 percent, a fall 
of 41.6 percent. If these shares decline, other shares must increase. But if we confine our analysis to the 
commercial nonagricultural sector of the economy, there is no evidence of important changes in factor shares;* 
and the industries examined in this study are all part of that sector. 


gos 


Some Other Highlights 
Certain other findings are worthy of mention but probably do not merit the designation of ‘‘principal findings”’. 


Unit labour cost followed a much more irregular pattern than either compensation or output per worker. We know that 
compensation moved along a rather steady trend path and while its rate of change was affected by economic and other 
circumstances, this was less the case than with labour productivity. The latter, we have suggested, is affected by rate of 
utilization of plant capacity which, of course, fluctuates with general conditions of demand in the economy. Hence we can 
expect greater instability in the performance over time of productivity. (This can be considered a corollary of principal finding 
number two.). Unit labour cost is the resultant of productivity and compensation per worker and the fluctuations in 
productivity were accentuated rather than dampened when combined with movements in labour compensation. An 
observation that can be made at once is that generalizations about trends in unit labour cost are apt to be misleading in view 
of its instability over time. 


Unit residual cost did not behave much differently, whether related to production labour or total labour. However, when 
all manufacturing is taken as a unit, increases over both 1949-1968 and 1961-1968 were greater when the measure was 
relative to production and not total labour. This is because the cost of nonproduction labour is part of unit residual cost relative 
to production labour (that is, only production labour cost has been removed), and nonproduction labour cost increased more 
than production labour cost and also more than nonlabour cost. (See principal findings number 3, 7 and 9.) 


Employment increased more between 1949 and 1968 for all labour in all manufacturing, at 32.8 percent, than for 
production labour only, at 27.2 percent. Both increases were less than the 44.9 percent employment increase in the industrial 
composite which consists of: forestry, mining, manufacturing, construction, transportation, storage and communication, 
public utilities, trade, finance, and service. The fact is generally known that manufacturing is no longer one of the principal 
sources of employment growth in our national economy. Which is not to say that some manufacturing industries have not been 
the source of many new jobs; for example, among the industries covered by our study is motor vehicle parts and accessories 
in which total employment in 1968 was 162.1 percent greater than in 1949. On the other hand total employment in cotton 
yarn and cloth mills was 41.9 percent less. 


The Main Conclusion 


While this study was undertaken for many reasons, the interested layman will look to it for an answer to the question: 
have wages been pushing up prices? We would not presume, even on the basis of the multitudinous facts assembled in the 
course of this project, to offer a definitive answer to such a question. Indeed, we cannot offer a final answer even for the 
industries the research has covered. But we shall offer a partial and tentative answer. 


Throughout this report it has been repeatedly stated that evidence of rising costs is not, per se, proof that rising prices 
were caused by the rising costs. The debate on whether inflation is caused by excessive demand (demand pull) or excessive 
rises in costs (cost push) continues to rage. It is beyond the purview of this study to offer an opinion in favour of one side or 
the other. However, we can offer an opinion on the behaviour of costs in relation to prices based on our findings. 


For the sake of argument, if we assume for the moment that costs do push up prices, we would offer these 
observations: 


A: Cost pressures on prices, if they did exist, operated mostly over short time periods, a few years at a time, over 
the 19 years of our study. Very few, if any of the unit cost series show a steady year-by-year rise without some 
reductions from time to time; however, there were also periods of acceleration. 


2.‘ Since wholesale prices (as measured for our purposes by the industry selling price indexes) mostly rose more than 
implicit (value-added) price over the period, the rising cost of raw material, fuel and energy imputs would have 
to be ‘‘blamed”’ even more for rising prices than the costs of labour and capital (in its various forms) entering 
into the creation of value added. 


3. On the average, there were not great differences in the relation of unit labour and unit residual cost to price. This 
has already been considered at some length (see principal finding number 12) and the details need not be 
elaborated once more. The point is that if ‘‘blame’”’ is to be attached to costs in the rising prices of manufactured 
goods, at least for the 1949-1968 period, the blame would have to be laid about equally on labour and the residual 
factor, along with raw material and other input costs, mentioned above. 


4. Since this study has not been able to decompose the residue, we cannot say how much of any increase in unit 
residual cost is due to higher interest charges on funded debt, higher rents, depreciation charges on fixed capital, 
other increases in fixed costs, research and advertising, and so on, and how much may be due to higher profits 
per unit of output. 
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In short, to the extent that rising prices are caused by the pressure of rising costs more than or rather than by pressure 
of increasing demand, if we look at the 19-year experience covered in this study, labour and nonlabour costs within the 
establishment are, on the average, equally to blame. It is true that over some periods within 1949-1968 unit labour cost rose 
more than unit residual cost and vice-versa. But all time periods used in such analysis are, to some extent, arbitrary. Bearing 
this in mind as well as the variation in experience industry by industry and from year to year and the nature of whatever trend 
was evident, we can offer this view. It is not inconsistent with the fact that for some industries (perhaps for most of them) 
for some years, one type of unit cost rose much more than the other. Finally, we must refer once again to the apparently 
greater increase in unit raw material and other input costs (inputs, that is, from outside the establishment) compared to 
labour and residual costs. Of course, the higher costs of raw materials, etc. may reflect higher unit labour and residual costs 
of extraction or processing or may reflect strong demand conditions, or a combination of the two; but we have not examined 
the industries responsible for supplying materials except to the extent that any of the manufacturing industries we have 
studied are sources of supply to any of the other industries. 


Some Thoughts on Future Research 


No study of something as complex as productivity, costs and prices can hope to cover more than a small part of the 
subject. This study is indeed incomplete. Obviously, by the time it is published, it is out of date because more recent data have 
since become available. We contend that this is not a serious shortcoming in a study, like this one, of medium to long-term 
trends, such as will be found over the 19 years from 1949 to 1968. A more serious shortcoming is in some of the omissions 
in our analysis of those years. 


The reader will have his own views as to the most serious shortcomings of this study, but we offer a small list of some 
which, it is hoped, future research (either ours or someone else’s) might rectify at least in part: 


il While trend rates were computed for 1949-1968 and 1961-1968, no computations were made separately for 
1949-1960. This is unfortunate because where there are marked differences between the 1949-1968 and 
1961-1968 rates, it follows that the reason is that there is an even greater difference between 1949-1960 and 
1961-1968. This omission was not caused by a lack of the necessary data but is a result of time constraints; to 
have added such computations would have further delayed completion of this study. 


a While computations were made with respect to production labour and total labour (the latter comprising 
production and nonproduction labour), none or, at least, very few were made with respect to nonproduction labour 
separately. In view of the increasing importance of the salaried labour force which includes professional, 
semi-professional, technical and managerial personnel, this omission is also unfortunate. Most of the necessary 
data were available but the computations were not made for the same reason given concerning the first item, 
above. 


=e The basic labour input we have used is the worker rather than manhours paid for. The reasons for this are given 
in Chapter Five and for those reasons it is believed that manhours are not as good a measure as number of 
workers. But this is not to deny the usefulness of the manhours measure for some purposes. Future studies of 
productivity would be likely to make greater use of manhours data where they are available. 


4. We had to use a higher aggregation of industrial activity in some cases than we would have preferred. This was 
occasioned by limited availability of data at a more disaggregated level. It would be better to deal separately with 
tire and tube manufacturing and rubber footwear manufacturing than to have them subsumed under ‘‘rubber 
industries”; similarly with men’s, and boys’ clothing and women’s clothing, etc. that fall into ‘‘clothing 
industries”. It would have been better to deal separately with petroleum refineries than to cover them under 
‘‘netroleum and coal products’’ but to cover the 19 years we chose, data at this degree of disaggregation were 
just not available in these and certain other cases. Some of this problem can be overcome in future research 
because more detailed data are available for recent years. 


ah The cost of raw material, fuel and energy inputs has been treated very lightly in this study because it enters into 
wholesale price but not value-added price; furthermore, their costs do not relate to activities within the 
establishments making up each industry. However, it is desirable to extend the analysis related to value-added 
price and its components to cover wholesale price and the costs entering at that level. Conceptually, this is 
possible (one can estimate a unit cost per unit of raw material just as one can do so per unit of labour) but data 
limitations may prevent its realization for some time. 


6. Unit residual cost is an important object of our analysis. While this study does not claim any originality in 
introducing this measure, the fact is that it has not, to our knowledge, been used in any other Canadian studies. 
The notion of residual cost suffers from the fact that it has many elements which are mentioned above under item 
4 of ‘The Main Conclusion”, but could not be disaggregated. Many difficulties stand in the way of breaking down 
the principal components of the residual, but it is highly desirable that an attempt be made to do so. The relation 


355 


of profits to productivity, costs and prices is a very important consideration; similarly, with respect to various 
kinds of overhead expenses, such as interest on short-term and long-term debt, rent on buildings and equipment, 
depreciation charges and so on. 


The data offered in this study suffer from the limitations just mentioned and other limitations as well. However, they 
provide a basis for some judgments, however tentative, on the relation of productivity, wages, salaries, costs and prices. This 
study is not an isolated one. We have made many references to studies by Statistics Canada and the Economic Council of 
Canada as well as other research. One purpose of this report is to complement the other research to broaden and deepen 
our basic knowledge in this field. 


Footnotes 


‘One of the landmark studies of productivity makes a point which applies to our study not only with respect to measures of 
productivity change, but other measures as well: 


“The fact that most of the individual-industry indexes are subject to greater error than the national indexes partly 
accounts for the differences among industries in average rate of productivity increase. It also contributes to the greater 
temporal variability of the industry indexes as compared with the fluctuations of the overall indexes. But these deficiencies 
can hardly account for all the variation in average rate or for all the differences in degree of fluctuation. Technological 
development and the other immediate factors that impinge on labour, capital or total productivity often affect different 
industries at different times and in different degrees. Some of the time and space variation in productivity increase must be 
‘real’.‘’ — John W. Kendrick: Productivity Trends in the United States, p. li of introduction by Solomon Fabricant; National 
Bureau of Economic Research, No. 71, General Series, 1961. 


*See Footnote 4, Chapter Nine. Since, by definition, implicit (value-added) price change is the weighted sum of change in unit 
labour and unit residual cost, if one exceeds implicit price, the other must proportionately fall short of it, which means, as 
demonstrated in the footnote just cited, an increase in the one factor share and a decrease in the other. 


3See Canada Department of Finance: Economic Review, April 1972, Reference Table 10, page 87; or Statistics Canada 
publications on national income and expenditure. 


“See Canada Department of Labour: The Behaviour of Canadian Wages and Salaries in the Postwar Period, Table 2; Nov. 1967. 
See also P. Kumar: cited in footnote 15, Chapter Nine. 
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APPENDIX A 


Adjustments to Census of Manufacturing Data 
Because of Changes in Classifications and Definitions 


The revisions to the Standard Industrial Classification, the introduction of the new definition of an establishment, and 
of the total activity concept are described in Chapter Four. Each of these three revisions brought about changes in the data 
from the Census of Manufactures. This appendix sets forth the formula used for adjusting the data published since the 
statistical revisions took effect; the adjustments were necessary to maintain continuity with the data published for the years 
preceding the revision. 


The revised industry classification and the new definition of establishment were introduced simultaneously, having a 
combined effect on the data at one time. Data were provided for the years 1957, 1958 and 1959 on the old and new basis 
so that adjustment factors for each series and each industry could be worked out, which in effect represented the relative 
difference between the data on the old and new basis. A third revision, related to introduction of the total activity concept, 
was introduced in 1961, with the figures for that year only being available on the basis of the first two revisions only and on 
the basis of all three revisions. 


The formula for the adjustment and an example follow, using hypothetical figures for employment. (The figure of 175 
represented by Ep, could stand for 175,000 employees.) Similar adjustments can be computed for payroll (wages, wages and 
salaries) and value added, manufacturing. (No adjustments apply to value added by total activity because it was introduced 
in 1961 as a new measure.) 


2 cx \ 
1 Be -1 
E. = x 
* 
Ee 1 
E -the value for employment for year n after being 
ly. adjusted to eliminate the effect of changes in 
the Standard Industrial Classification, new 
definition of the establishment and introduction 
of total activity. 
E** -the value for year n as published based on all 
n revisions in the classification code, new 
definition of establishment and new total 
activity concept. 

Ee -the average value for the years 1957 to 1959 
Bees inclusive on the basis of the old, unrevised 
classification code and definition of 

establishment. 
E* -the average value for 1957 to 1959 inclusive 
pia on the basis of the initial revisions (that 
is, of the classification code and definition 
of the establishment). 
ee -the value for 1961 on the basis of the initial 
revisions. 
ERs -the value for 1961 on the basis of all revisions. 


Bi YE 


Example: 


= -1 
140 160 
n Ws al 5 fa 


175 xeC lel 07xe 9375) 


m 
II 


= 175 x 1.038 
= 181.650 
Ee 175 
ES 7-59 140 
Eos whic o> 
E*, 160 
Ete 150 


The part of the formula marked by | represents computation of the first adjustment factor for covering changes 
occasioned by the new classification code and definition of establishment. The part represented by II represents computation 
of the adjustment factor to cover changes occasioned by introduction of the total activity concept. 


In the example, the first adjustment factor is 1.107 and the second .9375. What the first factor means is that the revised 
data were .9032 of the unrevised data, and to restore the revised data to value based on the old codes, the revised data must 
be multiplied by the reciprocal of .9032, which is 1.107. In the case of the second adjustment factor, the adjusted value is 
greater than the unadjusted value; the ratio of the adjusted to the unadjusted is 1.067, the reciprocal of which is .9375. The 
final adjustment factor, the product of the two, is 1.038. 


Only adjustment factor | was applied to the data for 1960 and 1961, while the combined factor was applied to data for 


1962 and after. Data for 1957 to 1959 inclusive were available so that there was no need to use the data on the new basis 
and to revise it; similarly for data for 1961 and the final adjustments. 


The two adjustment factors and the combined one are shown for each series of data for each industry in the following 
table. 


358 


$91 10SS99D0P 29 
Syed ajdIYaA JOLO//| 


ESL L PLO L SELL SS lt ZOOL SSlt 8vl Ll OOO'L 8rll 68LL PLOWeroc tor ESUt 666 8911 


cO6 866 v06 S8|DIYSA JOLOI| 


6v0'L £00 lL Y9VOL 


vS6 6001 916 96L° c98° ss vO ECO OOO'L €c6 88° 698° L06 


vlol c86—s«éEEO LL LOL L OZ0:L {SEO LEO'L 866 ef0l c60 | evOl LvGl sjua wa|d Ww! 


jeangynoiby 


£66" vool 686 
voo'l SOG'L 666° 


LLOL SEO) L926 L86° L466 O66 L86 €00'l v86e £86 v66° + €66 * S||!UU [9aIS WW UO] 


066° 886 cool GS6 vs6é tool cO0 | €00'l 666 LOG 896° 666 S8lASNPU! pal||e 


Buiysijqnd ‘Bbuijzuiig 


866 866 0001 sjj!u 4aded pue ding 
LvO'l cOO' lL 6€0'1L 


6L6 900° €L6 


8L6 COURS OLG) L66 686 cod! 866 O00'L 866 6c0 | LEO lL 866 
€90 L v86 O801 LOO'L G96 ZEO'L veo'l O00 tL vedo LEO L PEG) = 890 t 
S86 900° l 626 Lv6 G96. «(186 686° SOO'L v86 L96° v6é6 €lL6 


sjjiuuy Buluuejd pue mes 


Sa4N1XI4 


pue ainyiuin4 
LcO'L voo'l LLOL * sauisnpul bury1oj9 


voo'l 666 S001 


ScOL 966 6201 LEO OtG cil 0c0'L 000°'L OZO'L 856° l\y6 8LOl 
LEO'l GIOL ccoOl O0€0'L OLOL O2OL 8c6° 816 =LLOL L£cO'l 600 lt 8lLOlL 


S|]! 

aj!1xX9} D1ZaUy.UAS 
S||!W4 YO] 

pue useA u0}}09 


LOO'L SOO tL 966 S00°L GOO'L OO0'L 9LO'L 910 Lt OOOL 000'L 666 LOO?’ LLO'L 910t LOool 


866° 866 O001 
€00'L €00'L OO01 
GLOL GLOL OO00'L 
cc0 L clot Otol 
VIO O8S lt ZZ0'l 


9LOL ZOOL vLOL| * °° * ssossad0id yeaw 
pue Bulsayybne|s 


£86 COLO 526 2,8 496 666 €OG'l vOOl 666 SS6° SS6 OO0L saldysnpul 43aqqny 
LEO'L ELOL 8LOL €68° €68° 000'L 000'L 000°'t O00l|} 606 606 0001 
ZS0'L LSOL 9001 C6L €6L O00 1 000° 1 000°L 0001 66L° 66Z 0001 
0c0'L GLOL SOO?’ £68" 4fs ‘SIGt 666° CLO 1. 9286: GLO 106 =GLOL 
6v0'1L 6ZO' lL 6LOL cc0 L 901 JLOL 9591 (Ae NE ES | 980° S901 GLO Lt 


c60 | 886 SOLlL L96" Ge6 = 8cOL 6LOL OOO'L 6LOL cS6 vee OcOL 


sjonpoid o99eqo | 
salamaig 
Salsal|lasiq 


syonpoid Asayeg 


paulquiod I | paulquod i | paul quod iT | paulquiod I | peulquior I 
Ayiaijoe TRO tIETO anoqe anoqe| je}0 noge} uolonpoid 
Buln oe SIE Ls Ha Sacre enced ae ene fd enrcit 
pappe anje, : Es 2s 


e}eq Bulanjoeynueyy ‘ss0joe4 JUaWSNIpy 


309 


“|| pue | 40 JONpOsd ay} si 10}9e} Pau!quuod ay) pue jj Ue | $10}De} JUaUSN{pe jUasaidas || Pue | 


a ] al 

LSO'L voOE 9c0° 976 8L6 6001 Ovo l cEO lL 8001 Lv6 G6 =elOt LvOL ceO lL 6001 Bulinjoesnueus ||\7 

O€O'L 966 vedo! 898° vss 9Y9lOL 9LOL cool vlOl L88° 698° LcOL 9201 voOl ccO'l sjeol Way 

G8E°C yOoO lL SLE? vov | COG CSL Eve | SOO ptect GcCV | ViGlk PELL vSe LOO Ll Svét syonpod 
jeOd pue winajOjjadg 

LOO'L O0O0't LOOL L98° £98° OO0'L 000'1 000°! OOO'L L98° £98° OO0'1L 000° OOO'L OOOL| SieiNjoepynueW JUsWay) 

Sv6 000°L L88° €96 GIl6 006° 000°L 006 vss G/6 LO6 L06 clLOL 968° * syonpoid je914399)3 

OLS 000'1L v9I6 086 v86 | v86 O00'L v86 L96° 846 S86 S86 000'lL S86 Bululjas 2g Bulyjaws 

peulquior I peulquior i | paul quior I | paul quiog II | peulquiod I | 
Aqaijzoe 
4noqe] [e310 4inoqe| 4noqe| je}0} 4anoqe| uolonpoid 
Bulunzoeynuew 
— saiseyes 19 saben uoljonpoid — saben — JuawAojdwy — juawAojdwy 
pappe anjen al 


ejeq Burinjoeynuey ‘s10}9e4 JUaWISNIpY 


360 


APPENDIX B* 


Assessing the Statistical Validity of the Implicit Price Equations 


The basic “‘implicit price’’ identity is expressed as follows: 


When we use actual data for each year, the two components in the left hand side add up for each year to the component in 
the right hand side of the identity (1). 


However, if we want to eliminate undesirable short-term fluctuations, we can calculate the long-term trend of the 
variables W/Y, R/Y and VA/Y with the least squares method and obtain the calculated values (W/Y)*, (R/Y)* and 
(VA/Y)*. 


By doing so, the basic identity breaks down and the mathematical expression can be transformed into a probabilistic 
equation. In such a case, the equation can be written as follows: 


PAY RAP adele Hil ad per leh peed ued Perea 
Y] \vag hd Vag ¥ 
where D takes any positive or negative values for all years, and represents the difference or error created after each trend 


is calculated. 


Let us now transform the right hand side of the equation (2) in terms of probability intervals, to obtain the following 
statistical expression: 


where S is the standard error of estimate calculated as 
follows: 


Dd BY ay = bEXY «4 _N 
N N-2 


S 
and where k=1 when t,. =0.6827 
k=2 when t, =0.9545 
k =3 when t, =0.9973 
This expression (3) has the following meaning: at the desired confidence level t,. to which is associated a value k (confidence 


coefficient) representing the number of standard errors (i.e. the probabilistic field), the probability that VA/Y be included 
inside the interval between (VA/Y)*—ks and (VA/Y)* + kS is ty 


36] 


To illustrate, it means that at the level of k =2 (i.e. inside the probabilistic field of 2 standard errors around the 
calculated trend (VA/Y)* there are from 95 to 96 chances out of 100 that every value of VA/Y for all years falls into the 
confidence interval between the calculated values of the trend (VA/Y)*-2S and those of the trend (VA/Y)* + 28S. 

The value of tis almost sure to be different for the trend rates for VA/Y, W/Y, and R/Y and the greater the difference, 


the more likely there is to be a difference between the values in columns A and B of the implicit (value-added) price equations 
appearing in each industry section in-Chapter Ten; that is, the greater will be the value of D in equation (2). 


Footnote 


*This appendix was prepared by Mr. Réal Parent. 
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APPENDIX C* 


Statistical Significance of Linear and 
Nonlinear Trend Values 


Among the statistical series for which linear trends have been calculated, some of them show poor fits. An estimate of 
the significance levels (0.95 and 0.99) is made based on the goodness-of-fit ratio (R) in such a manner that any series having 
a critical value lower than the significance levels is picked up in order to calculate nonlinear trends. 


From the Student's test formula 


Rv/ N—-S 


te = ———. R can be isolated to give 


V1-R? 


lx 
R= = where R can be 
Vt2 + N-2 


used as a Critical value of goodness-of-fit and can be alternatively designated as R*. N-2 is the number of degrees of freedom 
in which N represents the number of observations, and t,, is the desired level of significance (0.95 or 0.99 or else); in fact, 
the 0.99 level has been chosen because only at that levei was it indicated that a different time series fit was appropriate for 
some industries. The test consists of calculating, at a given level, the critical value R* and comparing it with the calculated 
value R of the linear trend of a series. When R>R*, the linear trend is appropriate; when R<R%*, it is inappropriate and a 
nonlinear trend should be attempted. 


This test was applied to a sample of selected series with 17 degrees of freedom. The level, « = 0.99 having been chosen, 
t, is then equal to 2.57.1, and the estimated critical value R* is 0.529. (If the level, «= 0.95 is chosen, R* is 0.388). Those 
series that showed an R smaller than 0.529 were picked up and an attempt was made to calculate nonlinear trends on 
them. 

The results are shown in Table C1 where both linear and nonlinear trend values are compared, broken down by series 


and by categories of labour; and in Table C2, with the related equations (only the right side of the equation being shown, Y 
being assumed, as usual, as the dependent variable). 


TABLE C1 
Unit labour cost series 


1 - Production workers, value added, manufacturing activity (1949-1968) 


Linear Nonlinear 

Industry trend trend 
S R S R 
Rubber industries 2056 . 160 .045 .680 
Cotton yarn and cloth mills .092 .518 .060 .849 
Saw and planing mills O71 176 a Oh be .903 
lron and steel mills .076 . 164 .070 =510 
Agricultural implements . 187 2103 2 Aol .739 
Motor vehicles . 108 .012 .078 . 736 
Smelting and refining . 140 .461 .018 .940 
Cement manufacturers nis .475 . 062 .889 
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2 - Total labour, value added, manufacturing activity (1949-1968) 


Slaughtering and meat processors . 089 .496 .075 
Distilleries .060 .461 033 
Breweries .050 .206 nOSe. 
Cotton yarn and cloth mills OF Pigs . 060 
Saw and planing mills £075 .021 .040 
Iron and steel mills . 089 .462 . 083 
Agricultural implements <230 S19] -116 
Motor vehicles .142 .049 .074 


Unit residual cost series 


1 - Production workers, value added, manufacturing activity (1949-1968) 


Linear Nonlinear 

Industry trend trend 
= R S 
Synthetic textile mills . 104 rol .055 
Saw and planing mills . 154 LS? as 
Pulp and paper mills . 106 soho .074 
Agricultural implements .149 .449 . 143 
Motor vehicles . 262 .224 .124 
Electrical products . 049 . 306 .040 
Petroleum and coal products . 385 .483 ARS: 
Chemicals . 036 Re tes) 032 


2 - Total labour, value added, manufacturing activity (1949-1968) 


Synthetic textile mills .145 iolZ .074 
Saw and planing mills 192 e107 . 128 
Pulp and paper mills /109 ik22 .092 
Agricultural implements .229 /159 .224 
Motor vehicles .243 .249 PL35 
Electrical products .054 .247 .048 
Petroleum and coal products .433 . 504 .224 
TABLE C2 


Unit labour cost series 
1 - Production workers, value added, manufacturing activity 


Rubber industries .860 + .162X - .031X* + .002X? - .00005x* 
Cotton yarn and cloth mills .921 + .096X - .014X? + .0005x? 
Saw and planing mills -.02 + .037X - .004X? + .0001X? 
lron and steel mills .920 + .075X - .008X* + .0002x? 
Agricultural implements 1.252 + .091X - .004Xx? 

Motor vehicles 1.172 - .056X + .002x? 

Smelting and refining .066 + .082X - .008X* + .002X? 
Cement manufacturers .945 + .180X - .021X? + .0007X? 


2 - Total labour, value added, manufacturing activity 


Slaughtering & meat processors .962 + .110X - .010X* + .0003X? 
Distilleries .898 + .079X - .008X? + .0002Xx? 

Breweries .994 + .063X - .007X? - .0002X? 

Cotton yarn and cloth mills .842 + .159X - .020X? + .0006xX? 
Saw and planing mills .911 + .117X - .014X? + .0004x? 

lron and steel mills .910 + .091X - .009X? - .0002x? 

Agricultural implements .818 + .327X - .029X* + .0007X? 

Motor vehicles .777 + .085X - .004X? 
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2720 
.882 
Joke) 
1009 
.864 
.627 
.892 
.857 


Unit residual cost series 


1 - Production workers, value added, manufacturing activity 


Synthetic textile mills 1.271 - .184X + .019X* - .0006xX? 
Saw and planing mills 1.401 - .078X + .003X? 

Pulp and paper mills 1.387 - .082X + .101X* - .0003X? 
Agricultural implements .771 + .127X - .013X* + .0004x? 
Motor vehicles 1.540 - .302X + .038X* - .001X? 

Electrical products 1.063 - .017X - .001X° 

Petroleum & coal products .574 - .399X - .027X? - .0005x? 
Chemicals 1.100 - .045X + .008X* - .0004X? 


2 - Total labour, value added, manufacturing activity 


Synthetic textile mills 1.352 - .256X + .027X? - .0008X? 

Saw and planing mills 1.469 - .106X - .005xX? 

Pulp and paper mills 1.472 - .124X + .015X* - .0004x? 
Agricultural implements .859 + .015X - .005X* + .0002X? 
Motor vehicles 1.701 - .385X + .046X? - .001X? 

Electrical products 1.083 - .020X + .0009X* 

Petroleum & coal products .495 + .447X - .030X* + .0006X? 


a 


Footnotes 


The figure is drawn from a table showing Student's t values, derived from R.A. Fisher and F. Yates, Statistical Tables for 
Biological, Agricultural and Medical Research, Table III, 5th edition, Oliver and Boyd Ltd., Edinburgh. 


*This appendix was prepared by Mr. Réal Parent with minor revisions by the principal author. 
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APPENDIX D 


Unit Residual Cost Determined by Current Compared 
with Base Weights - a Mathematical Note 


From our identity on implicit (value-added) price, 


<|< 
cS 
® 
> 
+. 
=< 20 
PgR 
| 
s|< 
Sone ee 
\| 
ae 


it follows that 


VA/Y = wiy (“) 
R va 
Y Fey SST 


The value of R/Y is determined in part by the labour weight, w/a. If the (=) +e («) 
; 


the latter being the current weight, then R/Y, derived from current-weighted data will not be the same as R/Y derived from 
base-weighted data. 


f 
() < C) then (R/Y)g > (R/Y), 
Vajo Va }, 


As explained in the text, change in the labour share can be determined by the formula, 


W(VA\"' 
Neer: 
which works out to W/VA. 


If W/Y > R/Y, it is because W > R, Y being common to both. Therefore, if (R/Y), < (R/Y)o 
so that (W/Y), > (W/Y),, it follows that 


Ww W Ww 
snc eet yee al 
Wo and va}, ~ \vAl, 


For any year (indicated here by subscript 1), if the current weight is greater than the base weight, the current-weighted 
index of unit residual cost will be less than the base-weighted index; at the same time, the index of change in the residual share 
of value added will be less (or, as demonstrated above, the index for the labour share will be greater). 


If the current weight is less than the base weight, the opposite results apply. 
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